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ggatccgagt gaaggaatca tcggccgctt tatacgtttc 
caacgtggca atggatgttg tttgtgtcgg tatgaatcgc 
acatacccag tgccgataaa ctgtgacgaa cactatcaaa 
aagccaggat ttatttttac accaatggtt gggtgggctt 
atttagccgg catcatcaaa agatgcatgg aaatacaaat 
agttgatgac ctgctccgtg agttgaaatg ccgacggggg 
tcatggagca gggggaaatc aatcctcaat aacccgcatt 
tttaaccttt ttagtgtgtt tccttaatat cccaatcgtt 
cattagtatc tcacttatca tcaaagtaat atcacaccga 
gaaaacgttc cattaataaa . ttttcagaaa cctaacacgg 
aattgattgt ttctgaaaaa attaattgca cctctgccac 



1 



agggtgaata cggttggccg 60 

cgcaacgtac tggtgttctg 12 0 

gatgtgttcc gtcgacctga 180 

cctttctgaa ctggtgcatc 240 

atcatattta cagacaccca 300 

aaatcagcag ccttttcaac 360 

ggatatcctg ccagtgtgca 420 

gaatcgctac atacggcaga 480 

.gaatgctaat ttcatgatat 540 

catttttatg ctgatcagtg 600 

ttatcagata aaaacacccc 660 



atgcggtaag tttttt'attt tttattaatg attttattaa 
ttaatgattt tattaatgat tttactatag atgaatgtta 
tactcaattt aattgttggt atgaccatgt tttagatgag 
aaaaaaagta tctaaaacct ttagcagcaa tcctacttga 
gattattgcc. attttttacg aaggaagatg acgggtgata 
tatagcctta ggtatcgccg attacatcca gtaacactta 
ccgttagcta taaatatgat atttaaatct gtatttttat 
tggattggtc attaaagtcg ttatatgtga tcgttatctg 
ttttattctt ccagtgaggt ttcaggggga atgtattggg 
gttgctttga tgttaaatta acgtgttcat tcattatgtt 
cggaacgacc atagagactg tcgctatgtt aataggaata. 
aagggttatc gctgcactct ctggggcgat ggtattcatc 
tggtgtcaga cgggtgttat tgttttttgt gtctttttta 
gacaacagct tccgttatca acttctatat cccgaatgat 
tggtgccttt gttaccagcg ccgtgacggt gaagcttttt 
agagagaaaa tatcttggag aataaccgcc atgttccaaa 
gccgtgattt gcttggctat tgccgtcaga ttattcctgt 
aaaaacattg tcgtctcttt tattgctttt ctcattatta 
atcaggacga • tgacggggga gtattactat gcggattggt 
tcgcttttcc tgtctgttta tatacgcaat ggcgaaatcc 
atg aag ata agt tec cga ggt ate gca tta ate 
Met Lys lie Ser Ser Arg Gly lie Ala Leu lie 
15 10 



tgattttatt aatgatttta 720 
acatgggtga taatttactt 780 
tggcaeggat tcattattgt 84 0 
ggatgacctc gacaggactt 900 
aataataaaa aaaacaaaag 960 
ttgacttttt tttacttcta 1020 
ataaaaccag tttatgatgc 1080 
tcattgattg gtgtttaatc 1140 
taatcatact catgtcattt 1200 
ctactgttgt ttctattgtc 1260 
tttgactggt tatatgegee 1320 
attaegcaag ataacttcat 1380 
ctcggtttga cattttcaga 1440 
atacatatag gaaatgacct 1500 
gttatcatta tgagcaagat 1560 
tcatacttct taatgttaat 1620 
ggcgtatcaa tcataaaatg 1680 
eggegtgegg cgctgtctcc 174 0 
ccgagacgat cattaacctt 1800 
ttcggtgggg ggagaaaaa 1859 
aaa gag ttc gaa ggt 1907 
Lys Glu Phe Glu Gly 
15 



ctg cgc tta cac get "tat cgc tgc gee get gac 
Leu Arg Leu His Ala Tyr Arg Cys Ala Ala Asp 
20 25 



gtc tgg act gtc ggt 
Val Trp Thr Val Gly 
30 



1955 



tat ggc cac acg gca ggg gtt aca aag ggt gac 
Tyr Gly His Thr Ala Gly Val Thr Lys Gly Asp 
35 40 



ate ate acg gtc gat 
lie lie Thr Val Asp 
45 



2003 



gaa gee cag acg atg ctg aca aac gat att acc gta ttt gaa egg gcg 
Glu Ala Gin Thr Met Leu Thr Asn.Asp lie Thr Val Phe" Glu Arg Ala 
50 55 60 



2051 



gtc agt cag gee gtc gcg gtt cct ctg aat cag teg caa tac gat gee 
Val Ser Gin Ala Val Ala Val Pro Leu Asn Gin Ser Gin Tyr Asp Ala 
65 70 75 80 



2099 



ctg gtt tct ttg gtt ttt aat att ggc cag ggg aat ttt aaa cgc tct 
Leu Val Ser Leu Val Phe Asn He Gly Gin Gly Asn Phe Lys Arg Ser 
85 90 95 



2147 



acc ttg ttg aaa aaa etc aac aaa cag gac tat.gtc ggc gcc_.ggg aac 
Thr Leu Leu Lys Lys Leu Asn Lys Gin Asp Tyr Val Gly Ala Gly Asn 
100 105 110 



2195 



gag ttt tta cgc tgg acc egg gee aat ggg aag gtc ctt ccc gga ctg 
Glu Phe Leu Arg Trp Thr Arg Ala Asn Gly Lys Val Leu Pro Gly Leu 
, 115 120 125 



2243 



att cgc cga cgc gaa get gaa egg gtg ttg ttt gag aaa ctg ggt gca 
He Arg Arg Arg Glu Ala Glu Arg Val Leu Phe Glu Lys Leu Gly Ala 
130 135 140 



2291 



taa ccctttgcga cgtacccaca agatgaagat aacaccgcgt actgageggt 

* ■ 



2344 



ggcgcaacaa tgaataaatg actgtgtacg gcctgtcctt cacaaeggat gggaccatca 2404 
aegtaa tga atg agg caa gac att atg tat aat att gat gat att ctg 2452 
* Met Arg Gin Asp He Met Tyr Asn He Asp Asp He Leu 
145 150 155 



gag aaa gtg aat get cca cga gca cgc ctg tea gaa gaa aac gat aca 2 500- 
Glu Lys Val Asn Ala Pro Arg Ala Arg Leu Ser Glu Glu Asn Asp Thr 
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160 165 170 

gcg gtg acg ctg acg gat tta ttc teg cgt teg ttt ccc gag gtc aaa 2548 

Ala Val Thr Leu Thr Asp Leu Phe Ser Arg Ser Phe Pro Glu Val Lys 
175 180 185 

aaa ate act ggc gac age ctg tea tgg gga gag gtc tgc tat ctg tac 2596 

Lys lie Thr Gly Asp Ser Leu Ser Trp Gly Glu Val Cys Tyr Leu Tyr 

190 ~ 195 200 205 

agt ; cag gcg cag cac gaa cag aaa gaa aac egg etc acc gaa tec cgt 2644 

Ser Gin Ala Gin His Glu Gin Lys Glu Asn Arg Leu Thr Glu Ser Arg 
210 215 220 

att ctg gee egg gcg aat ccc eta ctg gtg aat gee gtt cgc ctg gga 2692 

lie Leu Ala Arg Ala Asn Pro Leu Leu Val Asn Ala Val Arg Leu Gly 
225 230 235 

at a egg cag gca gee ggc agt cgc age tat gat gac tgg ttt ggc tec 274 0 

lie Arg Gin Ala Ala Gly Ser Arg Ser Tyr Asp Asp Trp Phe Gly Ser 
240 245 250 

cgc gca gac cgt ttc gee cgc ccc ggc teg gtg gee tec atg ttc tea 2788 

Arg Ala Asp Arg Phe Ala Arg Pro Gly Ser Val Ala Ser Met Phe Ser 
255 " " '* 2 60 2 65 

ccg gcg gcg tat ctg acc gag ctg tac cgt gag gcg aag gac ctg cat 2 83 6 

Pro Ala Ala Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Lys Asp Leu His 
270 275 280 • 285 

ccg gac acc teg ctg ttc egg ctg gac ate egg cgt ccc gac ctg gcg 2 884 

Pro Asp Thr Ser Leu Phe Arg Leu Asp lie Arg Arg Pro Asp Leu Ala 
. " 290 295 300 

gcg ctg gee ctt age cag aat aat atg gac gac gag etc tec acc ctg 2932 

Ala Leu Ala Leu Ser Gin Asn Asn Met Asp Asp Glu Leu Ser Thr Leu 
305 310 315 

age ctg tec aat gag eta ctg tat cgc ggt ate ggg gca gcg gaa ggg 2980 

Ser Leu Ser Asn Glu Leu Leu Tyr Arg Gly lie Gly Ala Ala Glu Gly 
320 3.25 330. 

ctt gac gac gac age gtc agg gag ctg etc gee ggg tat cgc ctg acc 3028 

Leu Asp Asp Asp Ser Val Arg Glu Leu Leu Ala Gly Tyr Arg. Leu Thr 
335 340 345 ....... 

ggc ctg acc ccc tat cac tgg gcg tac gag gcg gee cgc caa gee att 3 076 

Gly Leu Thr Pro Tyr His Trp Ala Tyr Glu Ala Ala -Arg Gin Ala lie . 

350 \ 355 - 360 • 365 

ctg gtg cag gac ccg acg ctg atg ggg ttc age cgt aat ccg gat gtg . 3124 

Leu Val Gin Asp Pro Thr Leu Met Gly Phe Ser Arg Asn Pro Asp Val 
370 . 375 380 

gcg cag ctt atg gac cct gee tec atg ctg gee att gaa gee gat att 3172 
Ala Gin Leu Met Asp Pro Ala Ser Met Leu Ala lie Glu Ala Asp lie 
.385 390 395 

tea ccg gag ctg tat cag ata ctg gee gaa gaa att acg aca gac agt 3220 
Ser Pro Glu Leu Tyr Gin lie Leu Ala Glu Glu lie Thr Thr Asp Ser 
400 405 410 

tac gaa gca etc tgg agt aag aat ttt ggt gat atg cct ccc tec tea 3268 
Tyr Glu Ala Leu Trp Ser Lys Asn Phe Gly Asp Met Pro Pro Ser Ser 
415 • 420 425 

ctg tta tct tat gat gca ctt gca aca ttt tat gat ctt gat tac gat 3316 
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Leu Leu Ser Tyr Asp Ala Leu Ala' Thr Phe Tyr Asp Leu Asp Tyr Asp 
430 435 440 445 

gag eta act teg tta ttg tea tta agg ctg gac ttt tea aat cca aac 
Glu Leu Thr Ser Leu Leu Ser Leu Arg Leu Asp Phe Ser Asn Pro Asn 
450 455 460 



3364 



aat gaa tac tac att aat agt caa tta agt gtc gta act ctg aat gaa 3412 
Asn Glu Tyr Tyr lie Asn Ser Gin Leu Ser Val Val Thr Leu Asn Glu 
465 470 475 

age act ggt tta ata act ata cat cat tat tta aga acg eta ggc gga 3460 
Ser Thr Gly Leu. lie Thr lie His His. Tyr Leu Arg Thr Leu Gly Gly 
480 485 490 

gac tea cag cag att aac cct gag ctt ata cct tat ggg gat gga aca 3508 
Asp Ser- Gin Gin lie Asn Pro Glu Leu lie Pro Tyr Gly Asp Gly Thr 
495 .,500 505 

tat ctt tat aat ttc age gtg gtg tea acg ata tea gag gat agt ttc 3556 
Tyr Leu Tyr Asn Phe Ser Val Val Ser Thr lie Ser Glu Asp Ser Phe 
510 ~ 515 520 525 

aaa eta ggg teg tta ggt tct aac agt age aat ctt tac tct ggg gat 3 604 
Lys Leu Gly Ser Leu "Gly Ser Asn Ser Ser Asn Leu Tyr Ser Gly Asp 
530 * 535 540 

tat cag ctt caa aaa ggg gtt cgc tat age att cct gtt gaa ata gat 3652 
Tyr Gin Leu Gin Lys Gly Val Arg Tyr Ser lie Pro Val Glu lie Asp 
545 550 555 

gaa gga aag tta aat gat ggg ate aca ata gga ttg agt agg aaa ggg 3700 
Glu Gly Lys Leu Asn Asp Gly lie Thr lie Gly Leu Ser Arg Lys Gly 
560 565 . 570 

999 99 a tat tac tea aca gta aac ttc act ctg att gaa tat gat. cct 3748 
Gly Gly Tyr Tyr Ser Thr Val Asn Phe Thr Leu lie Glu Tyr Asp Pro 
575 580 585 

gcg ata ttc att ctt aaa tta aat aaa gtt ate cgc eta tac aag gee 37 96 
Ala lie Phe lie Leu Lys Leu Asn Lys Val lie Arg Leu Tyr Lys Ala 
590 595 600 605 

acg ggc atg ace acg gcg gaa ata tat, caa ate acc aat att ctt aat 3844 
Thr Gly ' Met Thr Thr Ala Glu lie Tyr Gin lie Thr Asn Ile.JLeu Asn 
610 615 620 

aac ggt etc acc att gac cat gcg gtc ctg agt aaa ate ttc ctg gtc 3892 
Asn Gly Leu Thr lie Asp His Ala Val Leu Ser Lys lie Phe Leu Val 
625 630 635 

cgt tac ctg atg cgt cac'tat cag ctt gat gtg gee egg tea ctg ata 3940 
Arg Tyr Leu Met Arg His Tyr Gin Leu Asp Val Ala Arg Ser Leu He 
640 645 650 

ttg tgc aac gga acc ate agt gac cag gcg ttc age ggc gaa acc ggc 3988 
Leu Cys Asn Gly Thr He Ser Asp Gin Ala Phe Ser Gly Glu Thr Gly 
655 660 . 665. 

ctg ttc acc acg ctg ttc aac acc cca ccg ctg aac ggc cag ctg ttt 4036 
Leu Phe Thr Thr Leu Phe Asn Thr Pro Pro Leu Asn Gly Gin Leu Phe 
670 675 680 685 

tct gca gat gat acc ccc etc gac tta cgc tct gaa gca ccg gag gat 4084 
Ser Ala Asp Asp Thr Pro Leu Asp Leu Arg Ser Glu Ala Pro Glu Asp 
690 695 700 
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get ttc cgt etc age gta ctg aaa cgc gca ttt aac ate age gee teg 4132 
Ala Phe Arg Leu Ser Val Leu Lys Arg Ala Phe Asn lie Ser Ala Ser 
705 710 715 

ggg ctt tec acg etc tgg cag ttg gee age ggt gac age age get ggg 4180 
Gly Leu Ser Thr Leu Trp Gin Leu Ala Ser Gly Asp Ser Ser Ala Gly 
720 725 730 

ttt age tgc tct get gac aat ate gee gca etc tac cga gtg aaa etc 422 8 
Phe Ser Cys Ser Ala Asp Asn lie Ala Ala Leu Tyr Arg Val Lys Leu 
■ 735 ~ 740 745 

ctg get gac ate cac gac eta tec get ggt gag ctg tea atg ttg ctg 4276 
Leu Ala Asp lie His Asp Leu Ser Ala Gly Glu Leu Ser Met Leu Leu 
750 755 760 * 765 

tec gtc tec cct ttc age ggg gtg gee gee ggc teg ctg tec gat aat 4324 
Ser Val Ser Pro Phe Ser -Gly Val Ala Ala Gly Ser Leu Ser Asp Asn 
770 " 775 780 

gag ctg acg cag ttt ctg tac cag acc acc ace tgg etc acg gag cag 4372 
Glu Leu Thr Gin Phe Leu Tyr Gin Thr Thr Thr Trp Leu Thr Glu Gin 
785 790 795 

99C tgg acg gtc age '"gat gtg ttc ctg atg ctg acg acg cag tac ggt 4420 
Gly Trp Thr Val Ser Asp Val Phe Leu Met Leu Thr Thr Gin. Tyr Gly 
800 805 810 

acc ctg ctg acc ccc gac att gag aac ctg etc get tec ctg cgc aac 4468 
Thr Leu Leu Thr Pro Asp lie Glu Asn Leu Leu Ala Ser Leu Arg Asn 
815 820 825 

gga ctg teg ggc cgt gag ctg ttc ccg gaa acg etc ccc ggc gat ggc 4516 
Gly Leu Ser Gly Arg Glu Leu Phe. Pro Glu Thr Leu Pro Gly Asp Gly 
830 ~ 835 840 845 

get ccc ttt att gee gee gee atg cag ctg gac gec acg gat acg gcg 4564 
Ala Pro Phe lie Ala Ala Ala Met Gin Leu Asp Ala Thr Asp Thr Ala 
850 855 • 860 

aag gcg atg ctg act tgg gcg gac cag ttg aag cca gag ggg ctg acg 4612 
Lys Ala Met Leu Thr Trp Ala Asp Gin Leu Lys Pro Glu Gly Leu Thr 
865 870 875 

ctg acg gaa ttt att ctt ttg gtg atg aat gee gee cca aat_gac gag 4660 
Leu Thr Glu Phe lie Leu Leu Val Met Asn Ala Ala Pro Asn Asp Glu 
880 885 890 

cag gcg ggc cag atg gca ggg ttc tgc caa gee ctg tgg caa ctg gca 470 8 
Gin Ala Gly Gin Met Ala Gly Phe Cys Gin Ala Leu Trp Gin Leu Ala 
895 "* 900 " 905 . 

ctg ate ate cgc age acc ggc etc age acg cgc gag ctg acg ctg ctg 4756 
Leu lie lie Arg Ser Thr Gly Leu Ser Thr Arg Glu Leu Thr Leu Leu 
910 915 920 925 

gtc age cag ccg gga cgc ttc cgc aca gga tgg cac cat ctg ccc cat 4804 
Val Ser Gin Pro" Gly Arg Phe Arg Thr Gly Trp His His Leu Pro His 
930 ~ 935 940 

gac ctg ccg gcg ctt cgc gac att acg cgt ttt cat gee gtc gtt aac 4852 
Asp Leu Pro Ala Leu Arg Asp lie Thr Arg Phe His Ala Val Val Asn 
945 950 955 

cgc age ggc age cat gee ggg gag gtc ctg acc gca ctt gag acc gga 4 900 
Arg Ser Gly Ser His Ala Gly Glu Val Leu Thr Ala Leu Glu Thr Gly 
960 965 970 



gaa ctg teg tea gec ctg ctg gec egg gee ctg tea cag aat gag cag 4948 
Glu Leu Ser Ser Ala Leu Leu Ala Arg Ala Leu Ser Gin Asn Glu Gin 
975 980 985 

gat gtg ace ggc gee ttg gcg cag gtg agg ggg gee ggt gaa cag gac 4996 
Asp Val Thr Gly Ala Leu Ala Gin Val Arg Gly Ala Gly Glu Gin Asp 
990 995 1000 1005 

aac age gtg ttc ace tec tgg gaa gag gtg gac cag get gag cag tgg 5044 
Asn Ser Val Phe Thr Ser Trp Glu Glu Val Asp Gin Ala Glu Gin Trp 
1010 1015 1020 

ctg gac atg agt gag ace ctg tec att acg cca tec ggt ctg get age 5092 
Leu Asp Met Ser Glu Thr Leu Ser lie Thr Pro Ser Gly Leu Ala Ser 
1025 1030 1035 

ctg att gee ctg aag tac, ate aat gtg tec gat gac agt gca ccg ttg 5140 
Leu lie Ala Leu Lys Tyr lie Asn Val Ser Asp Asp Ser Ala Pro Leu 
1040 ~ 1045 1050 

tac age cag tgg cag gtg gta tec ggt ctg ctg cag gee ggg ctg aaa 5188 
Tyr Ser Gin Trp Gin Val Val Ser Gly Leu Leu Gin Ala Gly Leu Lys 
1055 ^ 1060 1065 

age age cag age teg gcg ctg cac gat tat ctg gag gag ggg ace age 5236 
Ser Ser Gin Ser Ser Ala Leu His Asp Tyr Leu Glu Glu Gly Thr Ser 
1070 1075 1080 1085 

age gec ctt tgt gcg tat tat ctg cgt aat ctg gca ccg aac atg gta 52 84 
Ser Ala Leu Cys Ala Tyr Tyr Leu Arg Asn Leu Ala Pro Asn Met Val 
1090 ' 1095 1100 

tec ggg cgc gat gac etc ttc ggg . tat ctg ctg ctg gat aat cag gtg 5332 
Ser Gly Arg Asp Asp Leu Phe Gly Tyr Leu Leu Leu Asp Asn Gin Val 
1105 1110 1115 

tea gec aag gta aaa acc acc cgc att gcg gag gec ate gee ggc ata 53 80 
Ser Ala Lys Val Lys Thr Thr Arg lie Ala Glu Ala lie Ala Gly lie 
1120 1125 1130 

egg ctg tat ate aac egg gec ctt aac gga ata gaa etc age gec atg 542 8 
Arg Leu Tyr lie Asn Arg Ala Leu Asn Gly lie Glu Leu Ser Ala Met 
1135 1140 1145 



gca gag gtg agg ggg cgt cag ttt ttc act gac tgg gat acg ttc aac 5476 

Ala Glu Val Arg Gly Arg Gin Phe Phe Thr Asp Trp Asp Thr Phe Asn 
1150 . "* 1155 1160 1165 

aaa cgt tac age acc . tgg gcg ggc gtc tea gag ctg gtt tac tat ccg 5524 

Lys Arg Tyr Ser Thr Trp Ala Gly Val Ser Glu Leu Val Tyr Tyr Pro 

1170 1175 . - 1180 

gaa aac tac etc gac ccg acg gtc cgt ate ggg cag acc ggc atg atg 5572 

Glu Asn Tyr Leu Asp Pro. Thr Val Arg lie Gly Gin Thr Gly Met Met 
1185 1190 1195 

gac acc ctg ctg cag tct gtc age cag age agt ate aac cgc gat acc 5620 

Asp Thr Leu Leu Gin Ser Val Ser Gin Ser Ser lie Asn Arg Asp Thr 
1200 1205 1210 

gtg gag gat' gee ttt aaa acc tat ctg acc acg ttt gag cag att gee 5668 

Val Glu Asp Ala Phe Lys Thr Tyr Leu Thr Thr Phe Glu Gin lie Ala 
1215 1220 " 1225 

aat ctg aac act gtc age gga tat cac gat aac gee age atg acg cag 5716 

Asn Leu Asn Thr Val Ser Gly Tyr His Asp Asn Ala Ser Met Thr Gin 
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1230 1235 1240 1245 

ggg act aca tgg tat gtg ggt cgc age ate aca gat cag act aac tgg 5764 
Gly Thr Thr Trp Tyr Val Gly Arg Ser lie Thr Asp Gin Thr Asn Trp 
1250 1255 1260 

tac tgg cgc age gee aac cac age aaa ate caa gac tea atg atg ccc 5812 
Tyr Trp Arg Ser Ala Asn His Ser Lys lie Gin Asp Ser Met Met Pro 
1265 1270 1275 

gcg- aat gee tgg ace gga tgg aca aaa att ' aac tgc gga atg aat ccg 5860 
Ala Asn Ala Trp Thr Gly Trp Thr Lys lie Asn Cys Gly Met Asn Pro 
1280 1285 1290 

tgg tea gat ctt gtg tgc teg gtg ttt ttc aac agt cgc ctt tat gtc 5908 
Trp Ser Asp Leu Val Cys Ser Val Phe Phe Asn Ser Arg Leu Tyr Val 
1295 1300 1305 

gtc tgg gtc gaa gag aat' cag tct get gat acg gag gca gag age acg 5956 
Val Trp Val Glu Glu Asn Gin Ser Ala Asp Thr Glu Ala Glu Ser Thr 
1310 * 1315 1320 1325 - 

aca ace acg cag cag age tac acg ctg aaa ctg teg ttc egg cgc tac 6004 
Thr Thr Thr Gin Gin Ser Tyr Thr Leu Lys Leu Ser Phe Arg Arg Tyr 
133(T - 1335 1340 

gac ggt aca tgg agt tec ccg gtg teg ttc gac att ace ggc aac ate 6052 
Asp Gly Thr Trp Ser Ser Pro Val Ser Phe Asp lie Thr Gly Asn lie 
1345 1350 1355 

gca ttt ccg gaa acg cag ggc atg cat gtg acc tgt aat ccc ctg act 6100 
Ala Phe Pro Glu Thr Gin Gly Met His Val Thr Cys Asn Pro Leu Thr 
1360 1365 1370 

gag cag etc tat tgc gcg. ttt tac tec gtc -acc age aag ccg gac ttt 6148 
Glu Gin Leu Tyr Cys Ala Phe Tyr Ser Val Thr Ser Lys Pro. Asp Phe 
1375 * 1380 1385 

gat aac get cag ctg att tct gtg gat aat gat atg acg eta aat gtc 6196 
Asp Asn Ala Gin Leu lie Ser Val Asp Asn Asp Met Thr Leu Asn Val 
1390 1395 1400 ■ 1405 

ate tea gat ata ggg att ttt aag age gtc agt cac gaa ttt aat acg 6244 
lie Ser Asp lie Gly lie Phe Lys Ser Val Ser His Glu Phe Asn Thr 
1410 1415 ...1420 

age act gag aaa ttt att aat aat gtt ttt tea gac cct tec get aat 62 92 
Ser Thr Glu Lys Phe lie Asn Asn Val Phe Ser Asp Pro Ser Ala Asn 
1425 1430 1435 

tat ttt gtc agt gca acg- agt tta att gat gat gtt ate cac age gat 6340 
Tyr Phe Val Ser Ala Thr Ser Leu lie Asp Asp Val lie His Ser Asp 
1440 1445 1450 

ttc tea etc ctt aat tct aaa act aca agt act gtt ttt act aat gaa 6388 
Phe Ser Leu Leu Asn Ser Lys Thr Thr Ser Thr Val Phe Thr Asn Glu 
1455 1460 1465 

gat tec tct ctt ttg acg cca' gag ctt cat att aca gca aat gtt teg 6436 
Asp Ser Ser Leu Leu Thr Pro Glu Leu His lie Thr Ala Asn Val Ser 
1470 1475 1480 1485 

tgt ttt gtt agt act get ggc ate gee act caa tct acc ata gaa aaa 6484 
Cys Phe Val Ser Thr Ala Gly lie Ala Thr Gin Ser Thr lie Glu Lys 
1490 1495 1500 

ttc gtt cag gca ggg ata gaa ttt gag gaa att aat ttt tat gca ggc ' 6532 
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Phe Val Gin Ala Gly lie Glu Phe Glu Glu lie Asn Phe Tyr Ala Gly 
1505 1510 1515 

cag gcc gcc ggc gga ttt gac gga ttt gtg gga gtg gat gtt tct aat 6580 
Gin Ala Ala Gly Gly Phe Asp Gly Phe Val Gly Val Asp Val Ser Asn 
1520 1525 1530 

tea aaa gta tac cag gtc gga aaa gaa gca gtt ggt gtc act gta aaa 6628 
Ser Lys Val Tyr Gin Val Gly Lys Glu Ala Val Gly Val Thr Val Lys 
1535 1540 1545 

tct tat tec gtc act ggc gtt agt ggt tct gtt gag tta ttt att gat 6676 
Ser Tyr Ser Val Thr Gly Val Ser Gly Ser Val Glu Leu Phe lie Asp 
1550 1555 1560 1565 

tea tea aat aaa tac ttc age gga att ttg tea gat aaa . atg ata ace 6724 
Ser Ser Asn Lys Tyr Phe Ser Gly lie Leu Ser Asp Lys Met lie Thr 
1570 1575 1580 

get tta att age ggc agt aca tea aaa gtt aat tac gtg teg tct att 6772 
Ala Leu lie Ser Gly Ser Thr- Ser Lys Val Asn Tyr Val Ser Ser Ile~ 
1585 1590 1595 

ggc tct caa gat ttt tgg agt gta aag teg etc atg ccg gca ctt cag 6 820. 
Gly Ser Gin Asp Phe "Trp Ser Val Lys Ser Leu Met Pro Ala Leu Gin 
1600 1605 " 1610 

ata tat gaa tta ate gat gat ate ata ctg aca tec ggc gta aat ggg 686'8 
lie Tyr Glu Leu lie Asp Asp lie lie Leu Thr Ser Gly Val Asn Gly 
1615 1620 1625 

act gaa. att aaa tec tgg cct tec get gaa tgg tat aat gat aag ctg 6916 
Thr Glu lie Lys Ser Trp Pro Ser Ala Glu Trp Tyr Asn Asp Lys Leu 
1630 ~ 1635 1640 1645 

agt, ctg caa tec ggg aat aat ctt ttc aac ace aaa teg ctg agt ttt 6964 
Ser Leu Gin Ser Gly Asn Asn Leu Phe Asn Thr Lys Ser Leu Ser Phe 
1650 1655 1660 

ace gtt aat ace agt gat att gtt gaa gat gag ttt gac gtg acg ttt 7012 
Thr Val Asn Thr Ser Asp lie Val Glu Asp Glu Phe Asp Val Thr Phe 
1665 1670 1675 . 

acg ttc ace get gtc gat cag aat aac gtc gtg ctg gcc gcc egg acg 7060 
Thr Phe Thr Ala Val Asp Gin Asn Asn Val Val- Leu Ala Ala -Arg Thr 
1680 1685 1690 

gcc ata tta ace gtc att cga aac att aat aat gac act tec gtt ate 7108 
Ala lie Leu. Thr Val lie Arg Asn lie Asn Asn Asp Thr Ser Val lie 
1695 1700 1705 . fc 

gca tta cgt aaa aat acg cgt ggc gcg cag tat att cgt ttc act gcg 7156 
Ala Leu Arg Lys Asn Thr Arg Gly Ala Gin Tyr lie Arg Phe Thr Ala. 
1710. 1715 1720 1725 

ggt aac gat gtg gcg ctt att cgc etc aac ace etc ttt gcc cgc caa 7204 
Gly Asn Asp Val Ala Leu lie Arg Leu Asn Thr Leu Phe Ala Arg Gin 
1730 1735 1740 

ctg gtc gac egg gcg aat ace ggg att gac ace att ctt tec atg gag 7252 
Leu Val Asp Arg Ala Asn Thr Gly lie Asp Thr lie Leu Ser Met Glu 
1745 • 1750 1755 

ace cag agg ctt ace gaa ccc gcc ctg gaa gag ggg agt gat gtg ttt 73 0 0 
Thr Gin Arg Leu Thr Glu Pro Ala Leu Glu Glu Gly Ser Asp Val Phe 
1760 1765 1770 . 
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atg gac ttc tec gga gec aat gec etc tat ttc tgg gag ctg ttc tat 7348 
Met Asp Phe Ser Gly Ala Asn Ala Leu Tyr Phe Trp Glu Leu Phe Tyr 
1775 ~ 1780 1785 

tac acg ccg atg atg gtg ttc cag egg ttg ttg cag gaa cag cac ttc 73 96 
Tyr Thr Pro Met Met Val Phe Gin Arg Leu Leu Gin Glu Gin His Phe 
1790 1795 1800 1805 

ccg gaa gec ace cgc tgg ctg cag tat gtc tgg aac ccg gee ggg cac 7444 
Pro Glu Ala Thr Arg Trp Leu Gin Tyr Val Trp Asn Pro Ala Gly His 
1810 1815 1820 

gtg gta aac ggg gtg ctg cag aat tac acc tgg aat gtc cgt ccg ctg 7492 
Val- Val Asn Gly Val Leu Gin Asn Tyr Thr Trp Asn Val Arg Pro Leu 
1825 1830 1835 

gag gag gac acc ggc. tgg aac gac teg ccg ctg gac tec att gac ccc 7540 
Glu Glu Asp Thr Gly Trp, . Asn Asp Ser Pro Leu Asp Ser lie Asp Pro 
1840 * 1845 1850 

gat gca ata gee cag tac gac ccc atg cat tac aag gtc gee acc ttt 7588 
Asp Ala lie Ala Gin Tyr Asp Pro Met His Tyr Lys Val Ala Thr Phe- 
1855 1860 1865 

atg teg tac etc gac "ctg ctg att gee cgc ggt gat gee gee tac egg 7636 
Met Ser Tyr Leu Asp Leu Leu lie Ala Arg Gly Asp Ala Ala Tyr Arg 
1870 ^ 1875 1880 ' 1885 

ctg etc gag egg gac acc ctt aac gag gee egg atg tgg tac gtc cag 7684 
Leu Leu Glu Arg Asp Thr Leu Asn Glu Ala Arg Met Trp Tyr Val Gin 
1890 1895 1900 

gee ctg aac ctt ctg ggc gac gag ccc tat att tec ttt. gac gee gac 7732 
Ala Leu Asn Leu Leu Gly Asp Glu Pro Tyr lie Ser Phe Asp Ala Asp 
1905 1910 1915 

t99 teg gcg ttg acc ctg ggt gac gca gee age gag gtg acg cga cgc 77 80 
Trp Ser Ala Leu Thr Leu Gly Asp Ala Ala Ser Glu Val Thr Arg Arg 
1920 1925 1930 

gat tac cag gag gee ctg ctg gee gtg cgc egg ttg gtg ccc get ccc 7 82 8 
Asp Tyr Gin Glu Ala Leu Leu Ala Val Arg Arg Leu Val Pro Ala Pro 
1935 1940 1945 

gag aca egg acg gcg aat tec ctg acg gca ctg ttc etc ccg^cag cag 7876 
Glu Thr Arg Thr Ala Asn Ser Leu Thr Ala Leu Phe Leu Pro Gin Gin 
1950 1955 1960 1965 

aac gag gtg etc aaa ggc tac tgg caa acc ttg gca cag egg etc cat 7924 
Asn Glu Val Leu Lys Gly Tyr Trp Gin Thr Leu Ala Gin Arg Leu His 
1970 1975 1980 

aac ctg cgc cac aac etc tec att gac ggc cag ccg ctt tec ctg tec 7972 
Asn Leu Arg His Asn Leu Ser lie Asp Gly Gin Pro Leu Ser Leu Ser 
1985 1990 1995 

gtc .tac gee acg ccg tec gaa ccg tec gee ctg cag agt gee gtc gtc 8020 
Val Tyr Ala Thr' Pro Ser Glu Pro Ser Ala Leu Gin Ser Ala Val Val 
2000 2005 2010 

aac age gcg cag ggt get gca gca ctg ccg gee gcg gtg. atg ccg ctt 8068 
Asn Ser Ala Gin Gly Ala Ala Ala Leu Pro Ala Ala Val Met Pro Leu 
2015 2020 2025 

tac agt ttc ccg gtc atg ctg gag aac gee egg ggg atg gtg age ctg 8116 
Tyr Ser Phe Pro Val' Met Leu Glu Asn Ala Arg Gly Met Val Ser Leu 
2030 2035 2040 2045 
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ctg acc ggg ttc ggc aac aca ctg etc ggt att acc gag cgt cag gat 8164 
Leu Thr Gly Phe Gly Asn Thr Leu Leu Gly lie Thr Glu Arg Gin Asp 
2050 2055 2060 

gcg gag gcg ctg gec aaa ctg ctg cag acc cag ggc agt gaa ctg ata 8212 
Ala Glu Ala Leu Ala Lys Leu Leu Gin Thr Gin Gly Ser Glu Leu He 
. 2065 2070 2075 

cgc cag ggc ctt cgc cag cag gat aac gtc etc gag gaa ate gat gcg 8260 
Arg- Gin Gly Leu Arg Gin Gin Asp Asn Val Leu Glu Glu He Asp Ala 
2080 2085 2090 

gat att gec gec ctg gag gag age cgc cgc ggc gcg cag atg cgt ttt 8308 
Asp He Ala Ala Leu Glu Glu Ser Arg Arg Gly Ala Gin Met Arg Phe 
2095 2100 2105 

gaa cgt tac aaa gtg ttg, tac gag gcg gac gtc aac acc ggc gaa aaa 8356 
Glu Arg Tyr Lys Val Leu Tyr Glu Ala Asp Val Asn Thr Gly Glu Lys 
2110 ' 2115 * 2120 2125 

cag gee atg gac ttg tac etc agt teg tec gtg ctg teg gca tea acc 8404 
Gin Ala Met Asp Leu Tyr Leu Ser Ser Ser Val Leu Ser Ala Ser Thr 
2130 2135 2140 

gee gcg etc ttt ttg gee gag gee gcg gee gat atg ctg ccc aat att 8452 
Ala Ala Leu Phe Leu Ala Glu Ala Ala Ala Asp Met Leu Pro Asn He 
2145 2150 2155 

tac ggg ctg gee gtc ggg ggc tec cgc tat ggg gca eta ttt aaa gec 85 00 
Tyr Gly Leu Ala Val Gly Gly Ser Arg Tyr Gly Ala Leu Phe Lys Ala 
2160 2165 2170 

acc gee ate ggc ate cag gtg tec tec gat gee acc cgc ata tea gcg 8548 
Thr Ala He Gly He Gin Val Ser Ser Asp Ala Thr. Arg He Ser Ala 
2175 2180 2185 

gac aaa ate age cag teg gaa gtg tac cgc cgt cgc egg gag gag tgg 8596 
Asp Lys He Ser Gin Ser Glu Val Tyr Arg Arg Arg Arg Glu Glu Trp 
2190 " 2195 2200 2205 

gaa ate cag cgt gat agt gcg cag tct gac gtg gcg cag att gat gee 8644 
Glu . He Gin Arg Asp Ser Ala Gin Ser Asp Val Ala Gin He Asp Ala 
2210 2215 2220 

cag ctg gcg gec atg gca gtg cgc egg gaa ggg get gag ctg cag aaa 8692 
Gin Leu Ala Ala Met Ala Val Arg Arg Glu Gly Ala Glu Leu Gin Lys 
2225 2230 2235 

act tac ctt gag acc cag cag acc cag gca cag gcg cag ttg gca ttc 874 0 
Thr Tyr Leu Glu Thr Gin Gin Thr Gin Ala Gin Ala Gin Leu Ala Phe 
2240 2245 2250 

ctg cag agt aag ttc aac aat acg get ctg tac age tgg ctg egg ggc 87 88 
Leu Gin Ser Lys Phe Asn Asn Thr Ala Leu Tyr Ser Trp Leu Arg Gly 
2255 2260 2265 . 

agg ttg tec gee att tat tac cag ttc tat gac ctg gca gta tec cgc 8836 
Arg Leu Ser Ala He Tyr Tyr Gin Phe Tyr Asp Leu Ala Val Ser Arg 
2270 - 2275 " 2280 2285 

tgc ctg atg gcg caa cag gee tgg cag tgg gat aaa ttc gag act agg 8 8 84 
Cys Leu Met Ala Gin Gin Ala Trp Gin Trp Asp Lys Phe Glu Thr Arg . 

2290 2295 2300 

teg ttt ate cag ccg ggg gee tgg atg ggg gca aat gee ggt ctg ctg 8932- 
Ser Phe He Gin Pro Gly Ala Trp Met Gly Ala Asn Ala Gly Leu Leu 
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2305 2310 2315 

gcc ggg gaa acc ctg atg ctg aat ctg gcg cag atg gag cag gcc tgg 898 0 
Ala Gly Glu Thr Leu Met Leu Asn Leu Ala Gin Met Glu Gin Ala Trp 
2320 2325 2330 

ctg acg ggg gat gag egg gca ata gag gtg acg egg acg gtc tgc ctg 902 8 
Leu Thr Gly Asp Glu Arg Ala lie Glu Val Thr Arg Thr Val Cys Leu 
2335 2340 2345 

tcg^ gag gtc tat acc age etc gcg gag gat gcg gca ttc tct ctg gcc. 9076. 
Ser Glu Val Tyr Thr Ser Leu Ala Glu Asp Ala Ala Phe Ser Leu Ala 
2350 .2355 2360 2365 

gac aag gtg gtg gaa ctg gtc agt aac ggt teg ggc agt gcg ggt acg 9124 
Asp Lys Val Val Glu Leu Val Ser Asn Gly Ser Gly Ser Ala Gly Thr 
2370 • 2375 2380 

■ 

aaa age aac gga tta cag atg gat caa cag caa etc gag gcc acc ctg 9172 
Lys Ser Asn Gly Leu Gin Met Asp Gin Gin Gin Leu Glu Ala Thr Leu 
2385 2390 2395 

aaa ctg get gac etc ggt ate ggc aac gat tac ccg gtc tec ctt ggc 9220 
Lys Leu Ala Asp Leu Gly lie Gly Asn Asp Tyr Pro Val Ser Leu Gly 
2400 - 2405 2410 

acc atg agg cgc ate aaa caa ata age gtc acg etc ccg gcg ctg gtc 9268 
Thr Met Arg Arg lie Lys Gin lie Ser Val Thr Leu Pro Ala Leu Val 
. 2415 * " 2420 2425 

ggc ccc tat cag gac gtc cgt gcg gtt etc age tac ggc gga agt atg 9316 
Gly Pro Tyr Gin Asp Val Arg Ala Val Leu Ser Tyr Gly Gly Ser Met 
2430 ' 2435 2440 2445 

gtc atg ccc egg ggt tgc age gcg ctg gcg gtc tea cac gga atg aac- 93 64 
Val Met Pro Arg Gly Cys Ser Ala Leu Ala Val Ser His Gly Met Asn 
2450. 2455 2460 

gac age ggc caa ttc caa ctg gat ttc aat gac ccg cgt tac ctg ccg 9412 
Asp Ser Gly Gin Phe Gin Leu Asp Phe Asn Asp Pro Arg Tyr Leu Pro 
2465 2470 2475 

ttt gaa gga ctt cca gtt gat gac aca ggg acc ctg aca ctg age ttc 9460 
Phe Glu Gly Leu Pro Val Asp Asp Thr Gly Thr Leu Thr Leu Ser Phe 
2480 2485 2490 ...... . 

ccg gat get gac ggc aaa caa cag gcg atg etc etc agt ctg age gac 9508 
Pro Asp Ala Asp Gly Lys Gin Gin Ala Met Leu Leu Ser Leu Ser Asp 
2495 * 2500 2505 

ate ate ctg cat ate cgt tac acc att ate age. tga tag gtatcaacat 9557 
He He Leu His He Arg Tyr Thr He He Ser * * 

2510 2515 2520 . ~ . 

agcgcaggcc cccgaacgag ggectgegag gagactgagc atg caa aat cat caa 9612 

Met Gin Asn His Gin 
2525 

gac atg gcc att act gcc ccc acg ttg cct tec ggg ggc ggt gcg gtc 9 660 
Asp Met Ala He Thr Ala Pro Thr Leu Pro Ser Gly Gly Gly Ala Val 
2530 2535 2540 

acc ggg etc aag ggt gat ate gcg gcg gca ggg ccg gat ggt gcg gcg 970 8 
Thr Gly Leu Lys Gly Asp He Ala Ala Ala Gly Pro Asp Gly Ala Ala 
2545 " ~ 2550 2555 

acc ctg agt att ccc ttg ccg gtt age ccc ggt egg ggt tac gcc ccc 9756 
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Thr Leu Ser lie Pro Leu Pro Val Ser Pro Gly Arg Gly Tyr Ala Pro 
2560 2565 2570 

act ggg gca ctt aat tat cac age egg teg ggg aac ggc ccc ttt ggc 9804 
Thr Gly Ala Leu Asn Tyr His Ser Arg Ser Gly Asn Gly Pro Phe Gly 
2575 2580 2585 

att ggc tgg ggt ate ggc ggt get get gtc cag cgt cgt acg cgc aac 9852 
lie Gly Trp Gly lie Gly Gly Ala Ala Val Gin Arg Arg Thr Arg Asn 
2590 ^ . 2595 . 2600 ' 2605 

gga gca cct acc tac gat gat act gat gaa ttc ace ggt ccg gac ggt 9900 
Gly Ala Pro Thr Tyr Asp Asp Thr Asp Glu Phe Thr Gly Pro Asp Gly 
2610 2615 2620 

gag gtg ctg gtg ccg gca etc. acg get get ggc acc caa gaa gca egg 9948 
Glu Val Leu Val Pro Ala Leu Thr Ala Ala Gly Thr Gin Glu Ala Arg 
2625, 2630 2635 

cag gee acc tea eta ctg ggg ata aac cca ggc gga age ttc aac gtt 9996 
Gin Ala Thr Ser Leu Leu Gly lie Asn Pro Gly Gly Ser Phe Asn Val 
2640 2645 2650 

cag gtt tac cgt tea cgt acg gag ggt agt etc age cgc ctt gag cgt 10044 
Gin Val Tyr Arg Ser 7Vrg Thr Glu Gly Ser Leu Ser Arg Leu Glu Arg 
2655 ~ 2660 "* 2665 

tgg ctg ccc gee gac gag aca gaa acg gaa ttt tgg gtg tta tat acc 10092 
Trp Leu Pro Ala Asp Glu Thr Glu Thr Glu Phe Trp Val Leu Tyr Thr : 
2670 2675 2680 2685 

cct gac gga* cag gtg get ctg ctg ggc cga aat gcg cag get cgc ate 1014 0 
Pro Asp Gly Gin Val Ala Leu Leu Gly Arg Asn Ala Gin Ala Arg lie 
2690 2695 2700 

age aac ccc aca gee cca aca cag acg gcg gtt tgg ctg atg gag tec 10188 
Ser Asn Pro Thr Ala Pro Thr Gin Thr Ala Val Trp Leu Met Glu Ser 
2705 ' 2710 2715 

teg gta tea ctt acc ggc gaa cag atg tat tac caa tac cgt gcg gaa 10236 
Ser Val Ser Leu Thr Gly Glu Gin Met Tyr Tyr Gin Tyr Arg. Ala Glu 
2720 2725 . 2730 

gat gat gac ggt tgt gac gag gcg gag cgc gac gcg cac ccg cag gee 10284 
Asp Asp Asp Gly Gys Asp Glu Ala Glu Arg Asp Ala His Pro^Gln Ala 
2735 * *" 2740 2745 

ggc gee caa cgt tat ccg gtg gcg gtc tgg tat ggt aac cgt cag gcg 10332 
Gly Ala Gin Arg Tyr Pro Val Ala Val Trp Tyr Gly Asn Arg Gin Ala 
2750 2755 2760 2765 

get egg acg eta ccg gcg ctg gtg teg aca cca tea atg gat age tgg 103 80 
Ala Arg Thr Leu Pro Ala Leu Val Ser Thr Pro Ser Met Asp Ser Trp 
2770 2775 2780 

ctg ttt ate ctg gtg ttt gat tat ggt gag cgt age teg gtg ctg tct 10428 
Leu Phe lie Leu Val Phe Asp Tyr Gly Glu Arg Ser Ser Val Leu Ser 
2785 2790 2795 

gaa gcg ccg gee tgg caa aca cca gga agt ggg gag tgg ctg tgt cgt 104 76 
Glu Ala Pro Ala Trp Gin Thr Pro Gly Ser Gly Glu Trp Leu Cys Arg 
2800 . 2805 2810 

cag gat tgt ttt tec ggg tat gag ttt ggt ttt aac ctg egg act cgc 10524 
Gin Asp Cys Phe Ser Gly Tyr Glu Phe Gly Phe Asn Leu Arg Thr Arg 
2815 * 2820 2825 
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cgc ctg tgc cgt cag gtt ttg atg ttc cat tac eta ggt gtt ctg gcg 10572 
Arg Leu Cys Arg Gin Val Leu Met Phe His Tyr Leu Gly Val Leu Ala 
2830 2835 2840 2845 

ggg agt teg gga gcg aat gat gcg cca gca ttg att tct cgc ctg ttg 10620 
Gly Ser Ser Gly Ala Asn Asp Ala Pro Ala Leu lie Ser Arg Leu Leu 
2850 2855 2860 

ctg gac tac agg gaa agt cct tea etc agt ctg etc gag aac gtg cac 10668 
Leu Asp Tyr Arg Glu Ser Pro Ser Leu Ser Leu Leu Glu Asn Val His 
2865 2870 2875 

cag gtg get tat gag teg gac ggg acg tct tgt gee ttg ccg gca ctg 10716 
Gin Val Ala Tyr Glu Ser Asp Gly Thr Ser Cys Ala Leu Pro Ala Leu 
2880 " 2885 2890 

gca ttg ggg tgg caa acc ttt acc ccg ccg aca ttg teg gca tgg cag 10764 
Ala Leu Gly Trp. Gin Thr , Phe Thr Pro Pro Thr Leu Ser Ala Trp Gin 
2895 " 2900 2905 

acg cgt gac gat atg ggc aag ttg agt ttg ctt caa ccc tat cag ctt 10812 
Thr Arg Asp Asp Met Gly Lys Leu Ser Leu Leu Gin Pro Tyr Gin Leu 
2910 " 2915 * 2920 2925 

gta gac ctt aac ggc r $aa ggt gtg gtg ggt ate ctg tat cag gac age 10860 
Val Asp Leu Asn Gly Glu Gly Val Val Gly lie Leu Tyr Gin Asp Ser 
2930 2935 ' 2940 

ggt gee tgg tgg tac cgt gaa ccg gta cgc cag teg ggg gat gat ccg 10908 
Gly Ala Trp Trp Tyr Arg Glu Pro Val Arg Gin Ser Gly Asp Asp Pro 
2945 ~ 2950 2955 

gat get gtg acc tgg ggg gcg get gcg gee ctg ccg aca atg ccc get 10 956 
Asp Ala Val Thr Trp Gly Ala Ala Ala Ala Leu Pro Thr Met Pro Ala 
2960 * 2965 2970 

ttg cat aac age ggc ate ctg gcg gat ctt aat ggg gat ggt egg ctg 110 04 
Leu His Asn Ser Gly lie Leu Ala Asp Leu Asn Gly Asp Gly Arg Leu 
2975 2980 2985 

gag tgg gtc gtt acc gee ccc ggt gtg gcg ggg atg tat gat cgc acc 11052 
Glu Trp Val Val Thr Ala Pro Gly Val Ala. Gly Met Tyr Asp Arg Thr 
2990 - 2995 3000 3005 

ccc ggc cgc gac tgg ttg cat ttc acc ccc ctg tea gee ttg ccc gta 11100 
Pro Gly Arg Asp Trp Leu His Phe Thr Pro Leu Ser Ala Leu" Pro Val 
3010 3015 3020 

gaa tat gcg cat cca aaa gca gtg etc gee gat ate ctg ggg get ggg 1114 8 
Glu Tyr Ala His Pro Lys Ala Val Leu Ala Asp lie Leu Gly Ala Gly 
3025 3030 3035 

tta acg gac atg gtg ctt ate ggg ccg cgc agt gtt cgc etc tat tec 11196 
Leu Thr Asp Met Val Leu lie Gly Pro Arg Ser Val Arg Leu Tyr Ser 
3040 3045 3050 

ggc aaa aac gat ggt tgg aat aaa ggg .gag acc gtg cag caa acg gaa 11244 
Gly Lys Asn Asp Gly Trp Asn Lys Gly Glu Thr Val Gin Gin Thr Glu 
3055 J ~ 3060 3065 

aga etc act ctg ccg gtc ccg ggg gtt gac cca cgt acc etc gtg gcg 11292 
Arg Leu Thr Leu Pro Val Pro Gly Val Asp Pro Arg Thr Leu Val Ala 
3070 3075 ~ * 3080 3085 

ttc agt gat atg get ggc agt gga cag cag cat ttg acg gag gtg cgt 1134 0 
Phe Ser Asp Met Ala Gly Ser Gly Gin Gin His Leu Thr Glu Val Arg 
3090 3095 3100 
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get aat gga gta cgt tac tgg cca aac ctg ggg cac ggt cgt ttc gg.t 113 88 
Ala Asn Gly Val Arg Tyr Trp Pro Asn Leu Gly His Gly Arg Phe Gly 
3105 3110 3115 

cag ccg gtg aat att ccc ggt:ttt age cag tea gtg act acg ttt aac 11436 
Gin Pro Val Asn lie Pro Gly Phe Ser Gin Ser Val Thr Thr Phe Asn 
3120 3125 3130 

cct gac cag ata ttg ctg gee gat ace gac ggt tec ggt ace acg gac 114 84 
Pro Asp Gin lie Leu Leu Ala Asp Thr Asp Gly Ser Gly Thr Thr Asp 
3135 3140 3145 

ctg att tat gcg atg agt gac egg tta gtc att tat ttc aac cag agt 11532 
Leu lie Tyr Ala Met Ser Asp Arg Leu Val lie Tyr Phe Asn Gin Ser 
3150 * 3155 *" ~ 3160 3165 

ggt aat tat ttc gee gag, .-ccg cat acg ctg etc ttg ccg aaa ggt gtg 11580 . 
Gly Asn Tyr Phe Ala Glu Pro His Thr Leu Leu Leu Pro Lys Gly Val 
3170 3175 3180 

cgc tat gat cgc acc tgc-agt ctg caa gtg gcg gat ate cag ggg ctg 11628 
Arg Tyr Asp Arg Thr Cys Ser Leu Gin Val Ala Asp lie Gin Gly Leu 
3185 3190 3195 

999 9 fc 9 cct a 9 c ct 9 tta ct 9 ac 9 9 tc ccc cat gtc gcg cct cat cac 11676 
Gly Val Pro Ser Leu Leu Leu Thr Val Pro His Val Ala Pro His His 
3200 3205 3210 

fc 99 9 fc 9 tgc cat tta teg gca gac aaa ccc tgg ttg ttg. aat ggc atg 11724 
Trp Val Cys His Leu Ser Ala Asp Lys Pro Trp Leu Leu Asn Gly Met 
3215 3220 3225 

aac aac aat atg ggg gee egg cat. gca ctg cac tat cgc agt teg gtg 11772 
Asn Asn Asn Met Gly. Ala Arg His Ala Leu His Tyr Arg Ser Ser Val 
3230 3235 - 3240 3245 

cag ttc tgg ctg gat gag aaa gee gag gca ctg gcg gca ggc agt tec 11820 
Gin Phe Trp Leu Asp Glu Lys .Ala Glu Ala Leu Ala Ala Gly Ser Ser 
3250 3255 3260 

cct gee tgc tac ctg cca ttt aca ttg cat acc ctg tgg cgt teg gtg 11868 1 
Pro Ala Cys Tyr Leu Pro Phe Thr Leu His Thr Leu Trp Arg Ser Val 
3265 3270 3275 

gtg cag gat gag ate acc ggt aac cgt ctg gtc age gac gtg ctt tat 11916 
Val Gin Asp Glu lie Thr. Gly Asn Arg Leu Val Ser Asp Val Leu Tyr 
3280 3285 3290 

cgc cac ggc . gtc tgg gac ggg cag gaa cgc gag ttt egg ggg ttt ggt 11964 
Arg His Gly Val Trp Asp Gly Gin Glu Arg Glu Phe Arg Gly Phe Gly 
3295 3300 3305 

ttt gtt gag ate agg gat acc gat acc ttg gca age cag ggt acg gcg 12012 
Phe Val Glu lie Arg Asp Thr Asp Thr Leu Ala Ser Gin Gly Thr Ala 
3310 3315 3320 3325 

acg gaa ctg agt atg cct tct gtg age egg aac tgg tat gee acc ggg 12060 
Thr Glu Leu Ser Met Pro Ser Val Ser Arg Asn Trp Tyr Ala Thr Gly 
3330 3335 3340 

gta ccg gca gta gac gag cgt ctg ccg gag acg. tat tgg caa aac gat 12108 
Val Pro Ala Val Asp Glu Arg Leu Pro Glu Thr Tyr Trp Gin Asn Asp 
3345 * 3350 * .3355 

gec gee get ttt gee gat ttc gcg acc cgt ttc act gtc ggt tea gga 1215-6 
Ala Ala Ala Phe Ala Asp Phe Ala Thr Arg Phe Thr Val Gly Ser Gly 
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3360 3365 3370 

gag gat gag cag aca tat act ccg gac gac age aag aca ttc tgg ttg 12204 . 
Glu Asp Glu Gin Thr Tyr Thr Pro Asp Asp Ser Lys Thr Phe Trp Leu 
3375 3380 3385 

cag cga gec ctg aaa ggc ate ctg ctg cgc agt gag tta tac ggt gec 12252 
Gin Arg Ala Leu Lys Gly lie Leu Leu Arg Ser Glu Leu Tyr Gly Ala 
3390 3395 3400 3405 

gat ggc age age cag gee gat ate cct tac age gtc act gag tct cgc 12300 
Asp Gly Ser Ser Gin Ala Asp lie Pro Tyr Ser Val Thr Glu Ser Arg 
3410 3415 3420 

ccg cag gta egg eta gtt gaa gcg aat gga gac tac ccg gtg gtg tgg 12348 
Pro Gin Val Arg Leu Val Glu Ala Asn Gly Asp Tyr Pro Val Val Trp 
3425 3430 3435 

ccg atg ggc gcg gaa age cgt acg tea gtt tat gaa egg tac cac aat 123 96 
Pro Met Gly Ala Glu Ser Arg Thr Ser Val Tyr Glu Arg Tyr His Asn 
3440 3445 3450 

gat cct caa tgc caa cag cag gcg gta etc etc agt gat gaa tac ggt 12444 
Asp Pro Gin Cys Gin Gin Gin Ala Val Leu Leu Ser Asp Glu Tyr Gly 
3455 ~ ~ 3460 3465 

ttc cca ctg cgt cag gtc agt gtc aat tat cca cga cgc cct ccg teg 12492 
Phe Pro Leu Arg Gin Val Ser Val Asn Tyr Pro Arg Arg Pro Pro Ser 
3470 3475 3480 3485 

gcg gac aat cca tat ccg gcg tec tta ccg gcg acg ctg ttc gec aac 12540 
Ala Asp Asn Pro Tyr Pro Ala Ser Leu Pro Ala Thr Leu Phe Ala Asn 
3490 3495 3500 

agt tat gac gag cag cag cag ata tta cgc ctg ggg ttg- caa cag age 12588 
Ser Tyr Asp Glu Gin Gin Gin lie Leu Arg Leu Gly Leu Gin Gin Ser 
3505 3510 3515 

agt gca cat cac ctt gtt tea ctg tct gag ggg cat tgg ttg ttg ggg 12636 
Ser Ala His His Leu Val Ser Leu Ser Glu Gly His Trp Leu Leu Gly 
3520 3525 3530 

ttg gcg gag gcg teg egg gac gat gta ttc acg tac tct gcg gac aac 12684 
Leu Ala Glu Ala Ser Arg Asp Asp Val Phe Thr Tyr Ser Ala Asp Asn 
3535 3540 3545 

gtg ccg gaa ggg ggt ctg acg ctg gaa cac ctg ttg gcg ccc gaa age 12732 
Val Pro Glu Gly Gly Leu Thr Leu Glu His Leu Leu Ala Pro Glu Ser 
3550 ' 3555 3560 3565 

ctg gtc teg gat agt cag gtc ggt acg ctg gcg ggt cag cag caa gtc 12780 
Leu Val Ser Asp Ser Gin Val Gly Thr Leu Ala Gly Gin Gin Gin Val 
3570 3575 3580 

tgg tat ctg gat tea caa gac gtt gee acc gtc get get ccg cca etc 12828 
Trp Tyr Leu Asp Ser Gin Asp Val Ala Thr Val Ala Ala Pro Pro Leu 
3585 3590 3595 

ccc ccc aag gta get ttt ate gaa acg gee gtg ctg gat gag ggt atg 12876 
Pro Pro Lys Val Ala Phe lie Glu Thr Ala Val Leu Asp Glu Gly Met 
3600 3605 . 3610 

gtc agt tea ctg get gec tac att gtg gat gaa cat etc gag caa gee 12 924 
Val Ser Ser Leu Ala Ala Tyr lie Val Asp Glu His Leu Glu Gin Ala 
3615 3620 3625 

ggt tac egg caa tec gga tac ctt ttc cct cga ggc agg gaa gca gaa 12972 
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Gly Tyr Arg Gin Ser Gly Tyr Leu Phe Pro Arg Gly Arg Glu Ala Glu 
3630 ~ 3635 * 3640 3645 

cag gca ttg tgg ace cag tgt cag gga tat gtt acc tat gec ggc gca 13 02 0 
Gin Ala Leu Trp Thr Gin Cys Gin Gly Tyr Val Thr Tyr Ala Gly Ala 
3650 3655 3660 

gag cat ttc tgg eta ccg eta tec ttt egg gac agt atg ttg acc ggc 13068 
Glu His Phe Trp Leu Pro Leu Ser Phe Arg Asp Ser Met Leu Thr Gly 
3665 3670 3675 

cca gtt acc gtg acg cgt gac gcg tac gac tgc gtc ate acg cag tgg 13116 
Pro Val Thr Val Thr Arg Asp Ala Tyr Asp Cys Val lie Thr Gin Trp 
3680 3685 3690 

cag gat gee gca ggg att gtc acc aca gee gac tat gac tgg cgc ttc' 13164 
Gin Asp Ala Ala Gly lie Val Thr Thr Ala Asp Tyr Asp Trp Arg Phe 
3695 ,,3700 .. 3705 

ctg acg ccc gtc egg gtg acg gac ccc aat gat aat ctg cag tec gtc 13212 
Leu Thr Pro Val Arg Val Thr Asp Pro Asn Asp Asn Leu Gin Ser Val 
3710 3715 3720 3725 

act ctg gat get ctg ggc egg gtg acc acc ctg cga ttc tgg ggc acg 132 60 
Thr Leu Asp Ala Leu T5ly Arg Val Thr Thr Leu Arg Phe Trp Gly Thr 
3730 3735 3740 

gag aat ggt att gee acc ggt "tac agt gat gec acg ttg tec gtt ccg 133 08 
Glu Asn Gly lie Ala Thr Gly Tyr Ser Asp Ala Thr Leu Ser Val Pro 
3745 * 3750 3755 

gac ggc gca gca gee get ctg gcg ttg acg gcg ccc eta cca gta gca 13356 
Asp Gly Ala Ala Ala Ala Leu Ala Leu Thr Ala Pro Leu Pro Val Ala 
3760 3765 3770 

cag tgt ctg gtg tat gtc acg gac agt tgg gga gat gac gac aat gag 13404 
Gin Cys Leu Val Tyr Val Thr Asp Ser Trp Gly Asp Asp Asp Asn Glu 
3775 3780 3785- 

aaa atg ccc ccg cac gtg gtc gtg ctg get acc gat cgc tat gac agt 13452 
Lys Met Pro Pro His Val Val Val Leu Ala Thr Asp Arg Tyr Asp Ser 
3790 3795 3800 3805 

gat acc gga cag cag gtc cgc caa cag gtg aca ttc agt gac ggt ttt 13 500 
Asp Thr Gly Gin Gin Val Arg Gin Gin Val Thr Phe Ser Asp Gly Phe 
3810 3815 3820 

999 c 9t 9 a 9 ttg caa teg gca acc egg cag gee gag ggc aac gec tgg 1354 8 
Gly Arg Glu Leu Gin Ser Ala Thr Arg Gin Ala Glu Gly Asn Ala Trp 
3825 3830 3835 

caa cga gga cgc gac ggc aaa ctg gtg acg gec agt gac gga ttg ccg 13596 
Gin Arg Gly Arg Asp Gly Lys Leu Val Thr Ala Ser Asp Gly Leu Pro 
3840 3845 ' 3850 

gtc act gta gca acg aat ttc cgc tgg gcg gtc acc ggg agg gcg gag 13 644 
Val Thr Val Ala Thr Asn Phe Arg Trp Ala Val Thr Gly Arg Ala Glu 
3855 3860 3865 . 

tat gac aat aaa ggt ctg cct gtt egg gtt tat cag ccg tat ttt ctg 13692 
Tyr Asp Asn Lys Gly . Leu Pro Val Arg Val Tyr Gin Pro Tyr Phe Leu 
3870 3875 3880 3885 

gac agt tgg caa tat gtc agt gat gac agt gec cgc cag gac ctg tat 13 74 0 
Asp Ser Trp Gin Tyr Val Ser Asp Asp Ser Ala Arg Gin Asp Leu Tyr 
3890 3895 3900 
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gcc gac acg cac ttt tac gat ccg acg gca egg gaa tgg cag gtt att 13788 

Ala Asp Thr His Phe Tyr Asp Pro Thr Ala Arg Glu Trp Gin Val lie 
3905 3910 3915 

acg gca aaa ggt gaa egg cga cag gtg ctg tat acc ccg tgg ttt gtg 13 83 6 

Thr Ala Lys Gly Glu Arg Arg Gin Val Leu Tyr Thr Pro Trp Phe Val 
3920 " 3925 3930 



gtc agt gaa gac gag aat gat acc gtt ggg eta aac gac gca tec tga 
Val Ser Glu Asp Glu Asn Asp Thr Val Gly Leu Asn Asp Ala Ser * 
3935 ~ 3940 3945 ; 



13884 



ctgggaagga gggggggacg gtg atg agt ccg teg ccc ctg aca ggc get. gcc 13937 

Met Ser Pro Ser Pro Leu Thr Gly Ala Ala 
3950 3955 

ctg atg gag aca aag atg aaa ata cac tat cag gtt gcg gcg gtt gtg 13 985 
Leu Met Glu Thr Lys Met , Lys lie His Tyr Gin Val Ala Ala Val Val 
3960 " ' 3965 3970 

ctg aca ggt gtt atg gtt tgg ggg ctt tec cat tgg cgt tac acc gtc .14033 
Leu Thr Gly Val Met Val Trp Gly Leu Ser His Trp Arg Tyr Thr Val 
3975 ~ 3980 3985 3990 

ggt tac cac gcg gca ^at act caa tgg caa caa cgc cag gcc gaa cag 14081 
Gly Tyr His Ala Ala Asp Thr Gin Trp Gin Gin Arg Gin Ala Glu Gin 
3995 4000 4005 

gaa agg gcc gat gcg ttg gcc etc ctg gca gca gaa acc egg gaa aga 14129 
.Glu Arg Ala Asp Ala Leu Ala Leu Leu Ala Ala Glu Thr Arg Glu Arg 
4010 4015 4020 . 

aag tgg gag cag caa cga cag act gac atg aac aag gtg get ata cat 14177 
Lys Trp Glu Gin Gin Arg Gin Thr Asp Met Asn Lys Val Ala lie His 
4025 ~ 4030 4035 

get gaa gaa gaa ctg get get gcg cgt gac get gcc get gat get cag 14225 
Ala Glu Glu Glu Leu Ala Ala Ala Arg Asp Ala Ala Ala Asp Ala Gin 
4040 4045 4050 

cgc act ggt cag cgc ctg cag cac acc gtt acc acc etc cag egg caa 14273 
Arg Thr Gly Gin Arg Leu Gin His Thr Val Thr Thr Leu Gin Arg Gin 
4055 ' 4060 4065 . 4070 

ctt gcc agt cgt gaa acc cgc cgc ctt tec gca get acc get ate ggt 14321 
Leu Ala Ser Arg Glu Thr Arg Arg Leu Ser Ala Ala Thr AlsTTle Gly 
4075 4080 4085 

aca gac gac etc gga ggc caa ccc ggc gtt ttg ttt gcc gaa ctg ttc 14369 
Thr Asp Asp Leu Gly Gly Gin Pro. Gly Val Leu Phe Ala Glu Leu Phe 
4090 " 4095 4100 

cgc cgc get gac cag aga gcg gga gag ctg gca gcg tat get gac agg 14417 
Arg Arg Ala Asp Gin Arg Ala Gly Glu Leu Ala Ala Tyr Ala Asp Arg 
4105 ~ 4110 4115 

acc aga gtg aaa tgg- cag gcc tgc ggg cgc gcc tat cag gcg get acg 14465 
Thr Arg Val Lys- Trp Gin Ala Cys' Gly Arg Ala Tyr Gin Ala Ala Thr 
4120 * 4125 4130 

cac gaa gca gaa aaa taa ggegatttag ccgttaagga aaagtgacgg 14513 

His Glu Ala Glu Lys * 

4135 

tgttttcgcg attaatatta acaggagatc ac atg age aca tec ttg ttc agt 14566 

Met Ser Thr Ser Leu Phe Ser 
4140 4145 
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age acc ccg teg gtc gcg gtg etc gac aac cgc ggc ctg ttg gtg egg 14614 
Ser Thr Pro Ser Val Ala Val Leu Asp Asn Arg Gly Leu Leu Val Arg 
4150 4155 4160 

gag ctg cag tac tac cgc cat ccg gat aca ccg gag gag acg gac gag 14662 
Glu Leu Gin Tyr Tyr Arg His Pro Asp Thr Pro Glu Glu Thr Asp Glu 
4165 4170 4175 

cgt ate acc tgc cat cag cac gat gag cgc ggc age ttg tea caa age 14710 
Arg lie Thr Cys His Gin His Asp Glu Arg Gly Ser Leu Ser Gin Ser 
4180 4185 4190 

gee gac ccg egg tta cac gcg gee ggt ctg aca aat ttc acg tac ctg 14758 
Ala Asp Pro Arg Leu His Ala Ala Gly Leu Thr Asn Phe Thr Tyr Leu 
4195 ~ 4200 4205 4210 

aat age ctg acc ggg aca.gta ctg cag age gtc age gee gat gee ggt 14806 
Asn Ser Leu Thr Gly Thr Val Leu Gin Ser Val Ser Ala Asp Ala Gly 
4215 4220 4225 

acg teg ctg gaa ctg age gat gee gee ggg egg gcg tt-t ctg gec gtc 14854 
Thr Ser Leu Glu Leu Ser Asp Ala Ala Gly Arg Ala Phe Leu Ala Val 
4230 4235 4240 

acc ggg get ggg acg gaa gac gcg gtc acc cgc acc tgg caa tat gaa 14902 
Thr Gly Ala Gly Thr Glu Asp Ala Val Thr Arg Thr Trp Gin Tyr Glu 
4245 4250 4255 

gac gat acc ctg ccg ggc cgc ccg ctg age ate acc gag cag gtt acc 14950 
Asp Asp Thr Leu Pro Gly Arg Pro Leu Ser lie Thr Glu Gin Val Thr 
4260 ' 4265 4270 

ggt gaa gee gee caa att acg gaa cgc ttc gtg tac get ggc aat acg 14998 
Gly Glu Ala Ala Gin lie Thr Glu Arg Phe Val Tyr Ala Gly Asn Thr 
4275 4280 4285 4290 

gat gee gag aag att etc aat ctg get ggc cag tgt gtc agt cat tac 15046 
Asp Ala Glu Lys lie Leu Asn Leu Ala Gly Gin Cys Val Ser His Tyr 
4295 4300 -4305 

gat acc gee gga ctg gtg cag acg gac age ate gee ctg age ggc gtg 15094 
Asp Thr Ala Gly Leu Val Gin Thr Asp Ser lie Ala Leu Ser Gly Val 
4310 4315 4320 



ccg etc gee gtc acg egg cag ttg ctg ccc gac gcg gcg ggg gee aac 15142 
Pro Leu Ala Val Thr Arg Gin Leu Leu Pro Asp Ala Ala Gly Ala Asn 
4325 4330 4335 

tgg atg ggt gag gat gee teg gee tgg aat gac ctg ctg gat ggg gag 15190 
Trp Met Gly Glu Asp Ala Ser Ala Trp Asn Asp Leu Leu Asp Gly Glu 
4340" * 4345 4350 

acg ttc ttc acc cag acc cac get gat gcg acc ggc gee gtc ctg age 15238 
Thr Phe Phe Thr Gin Thr His Ala Asp Ala Thr Gly Ala Val Leu Ser 
4355 v 4360 4365 4370 

ate acc gat gca aaa ggt aat ctg cag cgt gtg gca tat gat gtg get 152 86 
lie Thr Asp Ala Lys Gly Asn Leu Gin Arg Val Ala Tyr Asp Val Ala 
4375 4380 4385 

ggg ctg eta teg ggc agt tgg ttg acg ctg aag gac ggc acg gag cag 15334 
Gly Leu Leu Ser Gly Ser Trp Leu Thr Leu Lys Asp Gly Thr Glu Gin 
4390 4395 4400 

gtc ate gtg gee tec ctg acg tac teg gee gee ggg aaa aag ttg cgt 15382 
Val lie Val Ala Ser Leu Thr Tyr Ser Ala Ala Gly Lys Lys Leu Arg 
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4405 4410 4415 

gaa gaa cac ggc aac ggc gtg gta acc teg tat att tac gag ccg gaa 15430 
Glu Glu His Gly Asn Gly Val Val Thr Ser Tyr lie- Tyr Glu Pro Glu 
4420 * 4425 4430 

aca cag cgc ctg acg ggg att aaa acg gaa cgt ccg tct ggg cac gtt 1547 8 
Thr Gin Arg Leu Thr Gly lie Lys Thr Glu Arg Pro Ser Gly His Val 
4435 4440 4445 4450 

gec gga gca aaa gtg ctg cag gac ctg cgc tat acg tat gac ccg gta 1552 6 
Ala Gly Ala Lys Val Leu Gin Asp Leu Arg Tyr Thr Tyr Asp Pro Val 
4455 4460 4465 

ggc aac gta etc age gtc aat aac gat gcg gaa gag acc cgc ttc tgg 15574 
Gly Asn Val Leu Ser Val Asn Asn Asp Ala Glu Glu Thr Arg Phe Trp 
4470 4475 4480 

cgt aac cag aaa gtg gta ccg gag aat acg tac ate tac gac age ctg 15622 
Arg Asn Gin Lys Val Val Pro Glu Asn Thr Tyr. He Tyr Asp Ser Leu 
4485 " 4490 4495 

tac cag ctg gtc age gee aca ggg cgt gag atg gee aat gee ggc cag 15670 
Tyr Gin Leu Val Ser Ala Thr Gly Arg Glu Met Ala Asn Ala Gly Gin 
4500 - 4505 4510 

cag ggc aac gac tta cca tec get aca gee ccc ctt cct aca gac age 15718 
Gin Gly Asn Asp Leu Pro Ser Ala Thr Ala Pro Leu Pro Thr Asp Ser 
4515 4520 4525 4530 

tct gee tac acc aat tac acg cgc acc tac cgt tat gac cgt ggt ggc 15766 
Ser Ala Tyr Thr Asn Tyr Thr Arg Thr Tyr Arg Tyr Asp Arg Gly Gly 
4535 * 4540 4545 

aac ctg acg cag atg cgc cac agt gee cct gee acg aac aat aat tat 15814 
Asn Leu Thr Gin Met Arg His Ser Ala Pro Ala Thr Asn Asn Asn Tyr 
4550 ~ 4555 4560 

acg aca gac ate acg gtt agt gac cgc age aat agg gcg gta ctg age 15862 
Thr Thr Asp He Thr Val Ser Asp Arg Ser Asn Arg Ala Val Leu Ser 
4565 4570 4575 

acg ttg gcg gaa gtg ccg tea gat gtt gat atg ctg ttc agt gca gga 15910 
Thr Leu Ala Glu Val Pro Ser Asp Val Asp Met Leu Phe Ser Ala Gly 
4580 * 4585 4590 

ggt cac cag aag cac ctg cag ccg ggg caa gca ctg gtg tgg acg cca 15958 
..Gly His Gin Lys His Leu Gin Pro Gly Gin Ala Leu Val Trp Thr Pro 
4595 4600 4605 4610 

cgt gga gaa ctg caa aag gtg aca ccg gtg gtg cgt gat ggg ggg gcg 16006 
Arg Gly Glu Leu Gin Lys Val Thr Pro Val Val Arg Asp Gly Gly Ala 
4615 * 4620 4625 

gac gac age gaa age tat egg tat, gat gcg ggc agt cag cgt att ate- 16054 
Asp Asp Ser Glu Ser Tyr Arg Tyr Asp Ala Gly Ser Gin Arg He He 
4630 4635 4640 

aaa acc ggc acg egg caa act ggc aac aac gtt cag aca cag egg gta 16102 
Lys Thr Gly Thr Arg Gin Thr Gly Asn Asn Val Gin Thr Gin Arg Val 
4645 ' 4650 4655 

gtg tac ctg ccg ggg ctg gag tta cgt ate atg gca aat ggc gtg acg 1615 0 
Val Tyr Leu Pro Gly Leu Glu Leu Arg He Met Ala Asn Gly Val Thr 
4660 ~ 4665 4670 

gaa aaa gaa age ctg cag gtt att acg gtg ggc gag get ggg egg gca 16198 
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Glu Lys Glu Ser Leu Gin Val lie Thr Val Gly Glu Ala Gly Arg Ala 
4675 4680 4685 4690 

caa gtg cgc gta ttg cap tgg gag ate ggc aag ccg gat gac etc gat 16246 
Gin Val Arg Val Leu His Trp Glu lie Gly Lys Pro Asp Asp Leu Asp 
4695 4700 4705 

gag gac teg gtg cgt tac agt tac gat aac ctg gtg ggc age age cag 16294 
Glu Asp Ser Val Arg Tyr Ser Tyr Asp Asn Leu Val Gly Ser Ser Gin 
4710 4715 4720 



ctg gag ctg gac aga gag ggt tac ctt ate agt gag gag gag ttc tac 
Leu Glu Leu Asp Arg Glu Gly Tyr Leu lie Ser Glu Glu Glu Phe Tyr 
4725 ~ 4730 4735 



16342 



ccg tat ggc gga acg get gtt ctg acg gcg cga agt gag gtt gag get 16390 
Pro Tyr Gly Gly Thr Ala Val Leu Thr Ala Arg Ser Glu Val Glu Ala 
4740 ,.4745 4750 

gac tac aaa act ate cga tac tea ggc aag gag cgt gac gcg acg ggg 1643 8 
Asp Tyr Lys Thr lie Arg Tyr Ser Gly Lys Glu Arg Asp Ala Thr Gly . 
4755 ' 4760 4765 4770 

ctg gat tat tac ggt tat egg tat tac cag cca tgg gca ggg cgc tgg 16486 
Leu Asp Tyr Tyr Gly "Tyr Arg Tyr Tyr Gin Pro Trp Ala Gly Arg Trp 
4775 4780 4785 

etc tec acg gac ccg gca ggc acg gtg gac ggg ctg aac ctg ttc cgc 16534 
Leu Ser Thr Asp Pro Ala Gly Thr Val Asp Gly Leu Asn Leu Phe Arg 
4790 4795 4800 

atg gtg egg aat aat ccc gtc acg ctg ttt gac age aac ggg egg ate 16582 
Met Val Arg Asn Asn Pro Val Thr Leu Phe Asp Ser Asn Gly Arg lie 
4805 4810 4815 

agt act ggt cag gag gee aga cga tta gtg ggg gaa gca ttt gtt cat 16630 
Ser Thr Gly Gin Glu Ala Arg Arg Leu Val Gly Glu Ala Phe Val His 
4820 4825 4830 

ccg tta cac atg cct gtt ttt' gaa aga att tct gta gag aga aag att 16678 
Pro Leu His Met Pro Val Phe Glu Arg lie Ser Val Glu Arg Lys lie 
4835 4840 4845 4850 

tea atg age gta agg gaa get ggc att tat act att tea gcg ctg ggt 16726 
Ser Met Ser Val Arg Glu Ala Gly lie Tyr Thr lie Ser Ala. .Leu Gly 
4855 4860 4865 

gaa ggt gca gca gca aaa ggc cat aat att eta gag aaa acc att aaa 16774 
Glu Gly Ala Ala Ala Lys Gly His. Asn lie Leu Glu Lys Thr lie Lys 
4870 4875 4880 

ccc ggt tec ctg aag get ate tat ggt gat aaa get gag tea att ctt 16822 
Pro Gly Ser Leu Lys Ala lie Tyr Gly Asp Lys Ala Glu Ser lie Leu 
4885 4890 4895 

gga ctg gca aaa cgt age ggt etc gtt ggc cga gta gga cag tgg gat 16870 
Gly Leu Ala Lys Arg Ser Gly Leu Val Gly Arg Val Gly Gin Trp Asp 
4900 " ~ 4905 4910 

gca tea ggt gta cgt gga att tat gcg cac aac aga ccg ggt ggt gag 16918 
Ala Ser Gly Val Arg Gly lie Tyr Ala His Asn Arg Pro Gly Gly Glu 
4915 4920 4925 4930 

gat ttg gtt tat cct gtc age ctg cag aat act tct gee aat gaa att 16966 
Asp Leu Val Tyr Pro Val Ser Leu Gin Asn Thr Ser Ala Asn Glu lie 
4935 ■ 4940 4945 
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gtt aat gca tgg ata aaa ttt aaa ate ate acg ccc tac acc ggg gat 
Val Asn Ala Trp lie Lys Phe Lys He He Thr Pro Tyr Thr Gly Asp 
4950 4955 4960 



17014 



tat gac atg cac gat att att aaa ttc tct gat ggg aaa ggg cat gtg 
Tyr Asp Met- His Asp He He Lys Phe Ser Asp Gly Lys Gly His Val 
4965 4970 4975 



17062 



cct aca gcg gaa agt agt gag gaa aga gga gta aaa gat eta att aat 
Pro Thr Ala Glu Ser Ser Glu Glu Arg Gly Val Lys Asp Leu He Asn 
4980 4985 4990 



17110 



aaa ggt gtt gcg gag gtc gat cct tec aga ccc ttt gag tat aca gcg 17158 
Lys Gly Val Ala Glu Val Asp Pro Ser Arg Pro Phe Glu Tyr Thr Ala 
4995 5000 5005 5010 

atg aat gtt att cgc cat gga cca cag gtg aac ttt gtt ccc tat atg 17206 
Met Asn Val He Arg His , Gly Pro Gin Val Asn Phe Val Pro Tyr Met 
5015 5020 5025 



tgg gaa cat gag cac gat aaa gtc gtt aat gat aat ggt tat ctg ggg 
Trp Glu His Glu His Asp Lys Val Val Asn Asp Asn Gly Tyr Leu Gly 
5030 5035 5040 



17254 



gtg gta get age ccg ^gg ccg ttc ccg gta gcg atg gta cat cag ggg 
Val Val Ala Ser Pro Gly Pro Phe Pro Val Ala Met Val His Gin Gly 
5045 ^ 5050 5055 



17302 



gaa tgg act gtt ttt gac aac agt gaa gaa ctg ttt aat ttc tat aaa 
Glu Trp Thr. Val Phe Asp Asn Ser Glu Glu Leu Phe Asn Phe Tyr Lys 
5060 5065 5070 



17350 



tct aca aat aca cct ctt cct gaa cac tgg tec caa gat ttt atg gac 17398 
Ser Thr Asn Thr Pro Leu Pro Glu His Trp Ser Gin Asp Phe Met Asp 
5075 5080 5085 . 5090 



aga 999 aaa gga ata gtc gca act cct egg cat get gaa ctt ctt gat 
Arg Gly Lys Gly He Val Ala Thr Pro Arg His Ala Glu Leu Leu Asp 
5095 5100 r 5105 



17446 



aaa cga cga gtc atg tac taa tegtaacgat ttcctgcctt acccaaagta 
Lys Arg Arg Val Met Tyr * 
5110 



17497 



tacagcccgg 
tatgtcttcc 
atgttcgcgt 
cctgctgcga 
aactge'aget 
atcggctgcc 
atggtatttc 
cacaccggtg 
gtggacttga 
agagttgeae 
ttgctgtgtt 
aagccatcgt 
gcccgctacg 
atcggtgccc 
.taccgtcatc 
agaaaaccat 
tgeagcatet 
tactgatgea 
cgcttcaggt 
aaattcactt 
gagacccggc 
ggcttccacc 
accgccgcgg 



tgagacattt 
ctcatctaaa 
ttcaaccgac 
aattatccgt 
tetgetgget 
accaaaaagt 
catcaccact 
tgatcgctgg 
tggttaggag 
actcccagat 
tttaatccaa 
ttttttgccg 
gtaceggegg 
aggaagcett 
tccagcgcgt 
agtaaegcac 
cctcctggct 
ccacggcccc 
accgggccag 
tecaggggeg 
agggegecag 
tctttctttt 
gtaaeggaga 



tctctgtctc 
gtctaacgag 
ggtceggatt 
gcgaaaaaag 
tttttgegge 
ccggagcgtg 
gtatatcgea 
aagccccggg 
attgaatcga 
ggcgtggctt 
aacctgettt 
tacgatgtag 
caaaaegcag 
tcatcagcac 
egtaaacett 
cattttaaaa 
gattttctgg 
gecgeggtag 
gtatttcacg 
gcggtattgc 
gattgatgeg 
taaagaacag 
cgtggatatg 



atttgggttg 
acatttttag 
ttactctgta 
ccagcggcag 
caggcaacat 
cggcccagat 
cactctgggc 
cattaccgcc 
ccatttttga 
agegagegat 
tca'ggcgcac 
cctgtcagag 
ccggcctttg 
cgcgaacccg 
cggcagcagc 
tgccgtgcag 
cgtttgtgct 
tggegtaget 
ctgcgccagg 
geatgeaggg 
cagcaggtga 
ctgccgccag 
cggatgttga 



tttttgtctc . 

caaaatggca 

aatacagaca 

cagcegggat 

gctgatggtt 

cgccgcaata 

cttccagaaa 

gtctgtactc 

gatccctaac 

tatgettaaa 

ttatccagct 

agcatttttg 

cagaggatge. 

ggccgtttcg 

gtgcccgttt 

ggatatggct 

getgegtacg 

gagaagcege 

cgccgcgggt 

tcttcgttgc 

aegaeggcat 

acgtggtgtt 

ttgagctgee 



atetgeatgt 
etttaeggtt 
cttcgcgcag 
ggacgaaatg 
acgtgagttg 
atactgetgt 
ccccataccg 
gaacactatt 
catagatcgt 
aattcatgtt 
aeggggtctg 
tggcgtgctc 
actggtaegg 
gtttctcccg 
gcggttggcc 
gaegtaaege 
gtgatcgtaa 
caccggcggg 
ctttttggca 
ggatatggcc 
tgegecagat 
tgacgtcaag 
ggccttaggt 



17557 

17617 

17677 

17737 

17797 

17857 

17917 

17977 

18037 

18097 

18157 . 

18217 

18277 

18337 

18397 

18457 

18517 

18577 

18637 

18697 

18757 

18817 

18877 
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gtggagcgcg caaaaaatgc cggcctcgat gccctgccgg cgtgcccagc ggagcatggc 18937 



<210> 2 

<211> 144 

<212> PRT 

<213> Serratia entomophila 
<220> 

<223> ORF1 amino acid sequence encoding an insecticidal protein when 
linked with at least SEQ ID NO: 1 
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20 


Ala 


Tyr 


Arg 


Cys 


Ala 
25 


Ala 


Asp 


Val 


Trp 


Thr 
30 


Val 


Gly 


Tyr 


Gly 


His 


Thr 


Ala 


Gly . Val 


Thr 


Lys 


Gly 


Asp 


He 


He 


Thr 


Val 


Asp 






35 










40 










45 








Glu 


Ala 


Gin 


Thr 


Met 


Leu 


Thr 


Asn 


Asp 


He 


Thr 


Val 


Phe 


Glu 


Arg 


Ala 




50 










55 










60 








Val 


Ser 


Gin 


Ala 


Val 


Ala 


Val 


Pro 


Leu 


Asn 


Gin 


Ser 


Gin; 


Tyr 


Asp 


Ala 


65 










70 










75 










80 


Leu 


Val 


Ser 


Leu 


Val 
85 


Phe 


Asn 


He 


Gly 


Gin 
90 


Gly 


Asn 


Phe 


Lys 


Arg 
95 


Ser 


Thr 


Leu 


Leu 


Lys 
100. 


Lys 


Leu 


Asn 


Lys 


Gin 
105 


Asp 


Tyr 


Val 


Gly 


Ala 
110 


Gly 


Asn 


Glu 


Phe. 


Leu 
115. 


Arg 


Trp 


Thr 


Arg 


Ala 
120 


Asn 


Gly 


Lys 


Val 


Leu 
125 


Pro 


Gly 


Leu 


He 


Arg 
130 


Arg 


Arg 


Glu 


Ala 


Glu 
135 


Arg 


Val 


Leu 


Phe 


Glu 
140 


Lys 


Leu 


Gly 


Ala 
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<223> ORF2 amino acid sequence encoding an insecticidal protein when 
linked with at least SEQ ID NO: 1 



<400> 3 






























Met 


Ser 


Pro 


Ser 


Pro 


Leu 


Thr 


Gly 


Ala 


Ala 


Leu 


Met 


Glu 


Thr 


Lys 


Met 


1 








5 










10 










15 




Lys 


He 


His 


Tyr 
20 


Gin 


Val 


Ala 


Ala 


Val 
25 


Val 


Leu 


Thr 


Gly 


Val 
30 


Met 


Val 


Trp 


Gly 


Leu 
35 


Ser 


His 


Trp 


Arg 


Tyr 
40 


Thr 


Val 


Gly 


Tyr 


His 
45 


Ala 


Ala 


Asp 


Thr 


Gin 
50 


Trp 


Gin 


Gin 


Arg 


Gin 
55 


Ala 


Glu 


Gin 


Glu 


Arg 
60 


Ala 


Asp 


Ala 


Leu 


Ala 


Leu 


Leu 


Ala 


Ala 


Glu 


Thr 


Arg 


Glu 


Arg 


Lys 


Trp 


Glu 


Gin 


Gin 


Arg 


65 . 










70 










75 










80 


Gin 


Thr 


Asp 


Met 


Asn 
85 


Lys 


Val 


Ala 


He 


His 
90 


Ala 


Glu 


Glu 


Glu' 


Leu 
95 


Ala 


Ala 


Ala 


Arg 


Asp 
100 


Ala 


Ala 


Ala 


Asp 


Ala 
105 


Gin 


Arg 


Thr 


Gly 


Gin 
110 


Arg 


Leu 


Gin 


His 


Thr 
115 


Val" 


Thr 


Thr 


Leu 


Gin 
120 


Arg 


Gin 


Leu 


Ala 


Ser 
125 


Arg 


Glu 


Thr 


Arg 


Arg 
130 


Leu 


Ser 


Ala 


Ala 


Thr 
135 


Ala 


He 


Gly 


Thr 


Asp 
140 


Asp 


Leu 


Gly 


Gly 


Gin 


Pro 


Gly 


Val 


Leu 


Phe 


Ala 


Glu 


Leu 


Phe 


Arg 


Arg 


Ala. 


Asp 


Gin 


Arg 


145 










150 










155 










160 


Ala 


Gly 


Glu 


Leu 


Ala 
165 


Ala 


Tyr 


Ala 


Asp 


Arg 
170 


Thr 


Arg 


Val 


Lys 


Trp 
175 


Gin 


Ala 


Cys 


Gly 


Arg 
180 


Ala 


Tyr 


Gin 


Ala 


Ala 
185 


Thr 


His 


Glu 


Ala 


Glu 
190 


Lys 
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<400> 4 



Met 


Arg 


Gin 


Asp 


lie 


Met 


Tyr 


Asn 


He 


Asp 


Asp 


He 


Leu 


Glu 


Lvs 


Val 


1 








5 










10 










15 




Asn 


Ala 


Pro 


Ara 


Ala 


Arg 


Leu 


Ser 


Glu 


Glu 


Asn 


Asp 


Thr 


Ala 


Val 


Thr 








20 










25 










30 






Leu 


Thr 


Asp 


Leu 


Phe 


Ser 


Arg 


Ser 


Phe 


Pro 


Glu 


Val 


Lys 


Lvs 


He 


Thr 
















40 










45 








Gly Asp 


Ser 


Leu 


Ser 


Trp. .Gly 


Glu 


Val 


Cvs 


Tvr 


Leu 


Tyr 


Ser 


Gin 


Ala 




j u 










55 










60 










uill 


ril S 


Glu 


Gin 


Lys 


Glu 


Asn 


Ara 


Leu 


Thr 


Glu 


Ser Arg 


He 


Leu 


Ala 


D O 










70 










75 










80 


Arg 


AiQ 


Asn 


Pro 


Leu 


Leu 


Val 


Asn 


Ala 


Val 


Ara 


Leu Gly 


He 


Ara 


Gin 










85 










90 










95 






AXa 


Glv 


Ser 


Ara 


Ser 


Tyr 


Asp 


Asp 


Tro 


Phe 


Gly Ser 


Ara 


Ala 


Asp 








100 










105 










110 






Arg 


irne 


Ala 


Ara 


Pro 


Gly Ser 


Val 


Ala 


Ser 


Met 


Phe 


Ser 


Pro 


Ala 


Ala 




115 








120 










125 








Tyr 


Leu 


Thr 


Glu 


Leu 


Tyr Arg 


Glu 


Ala 


Lvs 


Asd 


Leu 


His 


Pro 


Asp 


Thr 




1 J u 










135 










140 










Ser 


Leu 


Phe 


Ara 


Leu 


Asp 


He 


Ara 


Ara 


Pro 


Asp 


Leu 


Ala 


Ala 


Leu 


Ala 












150 










155 










160 


Leu 


Ser 


Gin 


Asn 


Asn 


Met 


Asp 


Asp 


Glu 


Leu 


Ser 


Thr 


Leu 


Ser 


Leu 


Ser 










165 










17 0 










175 




Asn 


LtXU 


Leu 


Leu 


Tvr 


Arg Gly 


He 


Glv 


Ala 


Ala 


Glu Gly 


Leu 


Asp 


Asp 








180 










185 










190 






Asp 


Ser 


Val 


Arcr 


Glu 


Leu 


Leu 


Ala 


Glv 

JL 


Tvr 


Ara 


Leu 


Thr 


Glv 


Leu 


Thr 






195 










20 0 










205 








Pro 


Tyr. 


His 




Ala 


Tyr Glu 


Ala 


Ala 


Ara 


Gin 


Ala 


He 


Leu 


Val 


Gin 














215 










220 










ASp 


Pro 


Thr 


Leu 


Met 


Gly Phe 


Ser 


Aira 


Asn 


Pro 


Asp 


Val 


Ala 


Gin 


Leu 


225 










230 










O 










240 


Met 


Asp 


Pro 


Ala 


Ser 


Met 


Leu 


Ala 


He 


Glu 


Ala 


Asp 


He 


Ser 


Pro 


Glu 










^ j 










250 










255 




Leu 


Tyr 


Gin 


He 


Leu 


Ala 


Glu 


Glu 


He 


Thr 


Thr 


Asp 


Ser 


Tvr 


Glu 


Aia 








9 £ n 










2 65 










7 7 0 






Leu 


Trp 


Ser 


Lys 


Asn 


Phe 


Gly 


Asp 


Met 


Pro 


Pro 


Ser 


Ser 


Leu 


Leu 


Ser 






1 D 










9 ft n 

0 V 










285 








Tyr 


Asp 


Ala 


Leu 


Ala 


Thr 


Phe 


Tvr 


Asp 


Leu 


Asp 


Tyr 


Asp 


Glu 


Leu 


Thr 




290 










2 95 










300 










Ser 


Leu 


Leu 


Ser 


Leu 


Arg 


Leu 


Asp 


Phe 


Ser 


Asn 


Pro 


Asn 


Asn 


Glu 


Tyr 


305 










310 










315 










320 


Tyr 


He 


Asn 


Ser 


Gin 


Leu 


Ser 


Val 


Val 


Thr 


Leu 


Asn 


Glu 


Ser 


Thr 


Gly 










325 










330 










335 




Leu 


He 


Thr 


He 


His 


His 


Tyr 


Leu 


Arg 


Thr 


Leu 


Gly Gly 


Asp 


Ser 


Gin 








340 










345 










350 






Gin 


He 


Asn 


Pro 


Glu 


Leu 


He 


Pro 


Tyr 


Gly 


Asp 


Gly 


Thr 


Tyr 


Leu 


Tyr 






355 










360 










365 








Asn 


Phe 


Ser 


Val' 


Val 


Ser 


Thr 


He 


Ser 


Glu 


Asp 


Ser 


Phe 


Lys 


Leu 


Gly 




370 










375 










380 










Ser 


Leu 


Gly 


Ser 


Asn 


Ser 


Ser 


Asn 


Leu 


Tyr 


Ser 


Gly Asp 


Tyr 


Gin 


Leu 


385 










390 










395 










400 


Gin 


Lys 


Gly 


Val 


Arg 


Tyr 


Ser 


He 


Pro 


Val 


Glu 


He 


Asp 


Glu 


Gly 


Lys 










405 










410 










415 




Leu 


Asn 


Asp 


Gly 


He 


Thr 


He 


Gly 


Leu 


Ser 


Arg 


Lys 


Gly 


Gly 


Gly 


Tyr 








420 










425 










430 






Tyr 


• Ser 


Thr 


Val 


Asn 


Phe 


Thr 


Leu 


He 


Glu 


Tyr 


Asp 


Pro 


Ala 


He 


Phe 



435 ■ 440 445 
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T "1 ~ 

iie 


Leu 


Lys 


Leu 


Asn 


Lys 


Val 


He 


Arg 


Leu 


Tvr 
xy x 


Lys 


Ala 


Thr Gly Met 




450 










455 










460 










Thr 


Thr 




m n 

ulU 


Tip 
lie 


Tyr 


Gin 


He 


Thr 


Asn 


He 


Leu 


Asn 


Asn Gly 


Leu 


465 










470 










475 










a fi n 

*4 O \J 


Thr 


He 




Hi c; 
XIX O 


Ala 


Val 


Leu 


Ser Lys 


He 


Phe 


Leu 


Val 


Arg 


±yr 


XJ~3 IX 








485 










490 










4 95 




Met 


Arg 


Hi <"? 


Tyr 


Gin 


Leu Asp 


Val 


Ala 




Ser 


Leu 


He 


Leu 


*_y & 


Asn 






500 










505 










Dlu 






Gly Thr 


J LC 


Ser 


Asp 


Gin 


Ala 


Phe 


Ser 


Gly 


Glu 


Thr 


Gly 


T .^i i 

XjC IX 


Phe 


Thr 

X I1X 






515 








520 










525 








inr 


Leu 




Asn 


Thr 


Pro 


Pro 


Leu 


Asn 


Gly 


Gin 


Leu 


Phe 


OCX 


Al a 
A\X d 


Asp 




53 0 










535 










540 










ASp 


rp1_ ~- 

Tnr 


Pro 


Leu Asp 


Leu 


Arg 


Ser 


Glu 


Ala 


Pro 


Glu 


Asp 


Al a 




Arg 


545 










550 










555 










c c n 


Leu 


Ser 


Val 


Leu 


Lys 


Arg 


Ala 


Phe 


Asn 


He 


Ser 


Ala 


Ser 


Gly 


Leu 


Ser 










565 








570 










575 




Thr 


T i 

Leu 


Trp 


Gin 


Leu 


Ala 


Ser 


Gly Asp 


Ser 


Ser 


Ala 


Glv 

vjxy 


Phe 


Ser 


Cys 






580 










^ c ^ 










590 






Ser 


Aia 


Asp 


Asn 


He 


Ala- 


Ala 


XJCZ ix 


Tvy* 
xyr 




Val 


Lys 


Leu 


Leu 


Ala 








595 










bUU 










605 








lie 


TJi p 

HIS 


A cr> 


Leu 


Ser Ala Gly 


bXU 


Leu 


Ser 


Met 


Leu 


Leu 


Ser 


Val 


Qp>- 
O CI 




610 








615 










620 










- 

Pro 


rne 


Ser 


Gly Val 


Ala 


Ala 


vjiy 


Ser 


Leu 


Ser 


Asp 


Asn 


Glu 


Leu 


Thr* 

X XIX 


62 5 










630 










635 










c; a n 

Of* U 


Cjin 


Pne 


_ ■ 

Leu 


Tyr 


Gin -Thr 


Thr 


inr 


Trp 


Leu 


Thr 


Glu 


Gin 


Gly Trp 


Thr 








645 










650 










655 




vai 


Ser 


Asp 


val 


Phe 


Leu 


Met 


Leu 


Thr 


Thr 


Gin 


Tvr* 
xyx 


Gly 


Thr 


Leu 


Leu 








660 










665 










67 0 






Thr 


Pro 


ASp 


He 


_ 

Glu 


Asn 


Leu 


Leu 


Ala 


Ser 


Leu 


Arg 


Asn 


Gly 


Leu 


Ser 






675 










680 










685 










Arg 


ox u. 


Leu 


irne 


Pro 


Glu 


Thr 


Leu 


Pro 


Gly 


Asp 


Gly 


Ala 


Pro 


Phe 




690 










695 










700 










lie 


Ala 


Ala 


Aia 


rieti 


Gin 


Leu 


Asp 


Ala 


Thr 


Asp 


Thr 


Ala 


Lys 


Ala 


Met 


705 










710 










715 










720 


Leu 


Thr 




Aia 




Gin 


Leu 


Lys 


Pro 


Glu 


Glv 

vjxy 


Leu 


Thr 


Leu 


Thr 


Glu 










725 










730 










735 




Phe 


He 


— 

lieu 


Leu 


Val 


Met 


Asn 


Ala 


Ala 


rjLu 


Asn 


A QT*i 


ox u. 


Gin Ala Gly 








740 










745 










750 






Gin 


Met 


.riX ct 


Gly 


Phe 


Cys 


Gin 


Ala 


Leu 




Gin 


Leu 


Ala 


Leu 


He 


He 












760 










765 








Arg 


Ser 


X III. 


Gly 


Leu 


Ser 


Thr 


Arg 


Glu 


T ,f^i i 

XjC IX 


Thr 


XlC IX 


XlC IX 


Val 


Ser 


Gin 




770 








775 










7 80 










Pro 


Gly 


Arg 


Phe 


Arg 


Thr Gly 


Trp 


His 


His 


Leu 


Pro 


His 


Asp 


Leu 


Pro 


785 










790 










795 










800 


Ala 


Leu 




Asp 


He 


Thr Arg 


Phe 


His 


Ala 


Val 


Val 


Asn 


Arg. 


Ser 


Gly 










805 










810 










815 




Ser 


His 


Al a 

«.X cl 


Gly 


Glu 


Val 


Leu 


Thr 


Ala 


Leu 


Glu 


Thr 


Gly 


Glu 


Leu 


Ser 








820 










825 










830 






Ser 


Ala 


Leu 


Leu 


Ala 


Arg Ala 


Leu 


Ser 


Gin 


Asn 


Glu 


Gin 


Asp 


Val 


Thr 






835 










840 










845 








Gly Ala 


Leu 


Ala 


Gin 


Val 


Arg 


Gly Ala 




UX IX 


ril -n 
vjxn 




Asn 


Ser 


Val 




850 










855 










860 










Phe 


Thr 


OCX 


Trp 


Glu 


Glu 


Val- 


Asp 


Gin 


Ala 


Glu 


Gin 


117p 


Leu 


Asp 


Met 


865 










870 










875 










880 


Ser 


Glu 


X IlX 


Leu 


Ser 


He 


Thr 


Pro 


Ser 




T ,^i i 

XjC IX 


Al a 


Cpv* 
OCX 


Leu 


He 


Ala 










885 










890 










895 




Leu 


Lys 


Tvr 


He 


Asn 


Val 


Ser 


Asp 


Asp 


O ~ X 


Ala 


Pro 


Leu 


Tyr 


Ser 


Gin 








900 










905 










910 






Trp 


Gin 


V Ct X 


Val 


Ser 


Gly 


Leu 


Leu 


Gin 


Ala 


Gly 


Leu 


Lys 


Ser 


Ser 


Gin 






915 










920 










925 








Ser 


Ser 


Ala 


Leu 


His 


Asp 


Tyr 


Leu 


Glu 


Glu 


Gly 


Thr 


Ser 


Ser 


Ala 


Leu 




930 










935 










940 










Cys 


Ala 


Tyr 


Tyr 


Leu 


Arg 


Asn 


Leu 


Ala 


Pro 


Asn 


Met 


Val 


Ser 


Gly 


Arg 


945 










950 










955 










960 


Asp 


Asp 


Leu 


Phe 


Gly 


Tyr 


Leu 


Leu 


Leu 


Asp 


Asn 


Gin 


Val 


Ser 


Ala 


Lys 










965 










970 










975 




Val 


Lys 


Thr 


Thr 


Arg 


He 


Ala 


Glu 


Ala 


He 


Ala 


Gly 


He 


Arg 


Leu 


Tyr 
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980 985 990 

lie. Asn Arg Ala Leu Asn Gly lie Glu Leu Ser Ala Met Ala Glu Val 

995 1000 1005 • 

Arg Gly Arg Gin Phe Phe Thr Asp Trp Asp Thr Phe Asn Lys Arg Tyr 

1010 1015 1020 

Ser Thr Trp Ala Gly Val Ser Glu Leu Val Tyr Tyr Pro Glu Asn Tyr 
1025 1030 1035 1040 

Leu Asp Pro Thr Val Arg lie Gly Gin Thr Gly Met Met Asp Thr Leu 

1045 1050 1055 

Leu Gin Ser Val Ser Gin Ser Ser lie Asn Arg. Asp Thr Val Glu Asp 

1060 1065 1070 

Ala Phe Lys Thr Tyr Leu Thr Thr Phe Glu Gin lie Ala Asn Leu Asn 

1075 1 1080 1085 

Thr Val Ser Gly Tyr His Asp Asn Ala Ser Met Thr Gin Gly Thr Thr 

1090 * " 1095 1100 

Trp Tyr Val Gly Arg Ser lie Thr Asp Gin Thr Asn Trp Tyr Trp Arg 
1105 1110 1115 1120 

Ser Ala Asn His Ser Lys-.- lie Gin Asp Ser Met Met Pro Ala Asn Ala 

1125 1130 1135 

Trp Thr Gly Trp Thr Lys' lie Asn Cys Gly Met Asn Pro Trp Ser Asp 

1140 " 1145 1150 

Leu Val Cys Ser Val Phe Phe Asn Ser Arg Leu Tyr Val Val Trp Val 

1155 1160 1165 

Glu Glu Asn Gin Ser Ala Asp Thr Glu Ala Glu Ser Thr Thr Thr Thr 

1170 "~ 1175 1180 

Gin Gin Ser Tyr Thr Leu Lys Leu Ser Phe Arg Arg Tyr Asp Gly Thr 
1185 ' 1190 1195 1200 

Trp Ser Ser Pro. Val Ser Phe Asp lie Thr Gly Asn lie Ala Phe Pro 

1205 1210 - 1215 

Glu Thr Gin Gly Met His Val Thr Cys Asn Pro Leu Thr Glu Gin Leu 

1220 1225 1230 

Tyr Cys Ala Phe Tyr Ser Val Thr Ser Lys Pro Asp Phe Asp Asn Ala 

1235 1240 1245 

Gin Leu lie Ser Val Asp Asn Asp Met Thr Leu Asn Val lie Ser Asp 

1250 1255 1260 

lie Gly lie Phe Lys Ser Val Ser His Glu Phe Asn. Thr Ser Thr Glu 
1265 1270 1275 1280 

Lys Phe lie Asn Asn Val Phe Ser Asp Pro Ser Ala Asn Tyr Phe Val 

1285 1290 1295 

Ser Ala Thr Ser Leu lie Asp Asp Val lie His Ser Asp Phe Ser Leu 

1300 " 1305 1310 

Leu Asn Ser Lys Thr Thr Ser Thr Val Phe Thr Asn Glu Asp Ser Ser 

1315 1320 ,1325 

Leu Leu Thr Pro Glu Leu His lie Thr Ala Asn Val Ser. Cys Phe Val 

1330 1335 1340 

Ser Thr Ala Gly lie Ala Thr Gin Ser Thr lie Glu Lys Phe Val Gin 
1345 * 1350 1355 1360 

Ala Gly lie Glu Phe Glu Glu lie Asn Phe Tyr Ala Gly Gin Ala Ala 

1365 1370 1375 

Gly Gly Phe Asp Gly Phe Val Gly Val Asp Val Ser Asn Ser Lys Val 

1380 1385 1390 

Tyr Gin Val Gly Lys Glu Ala Val Gly Val Thr Val Lys Ser Tyr Ser 

1395 " * 1400 1405 

Val Thr Gly Val Ser Gly Ser Val Glu Leu Phe lie Asp Ser Ser Asn 

1410 1415 1420 

Lys Tyr Phe Ser Gly lie Leu Ser Asp Lys Met lie Thr Ala Leu lie 
1425 * . 1430 1435 1440 

Ser Gly Ser Thr Ser Lys Val Asn Tyr Val Ser Ser He Gly Ser Gin 

1445 1450 1455 

Asp Phe Trp Ser Val Lys Ser Leu Met Pro Ala Leu Gin lie Tyr Glu 

1460 1465 1470 

Leu lie Asp Asp lie lie Leu Thr Ser Gly Val Asn Gly Thr Glu lie 

1475 • 1480 1485 

Lys Ser Trp Pro Ser Ala Glu Trp Tyr Asn Asp Lys Leu Ser Leu Gin 

1490 1495 1500 

Ser Gly Asn Asn Leu Phe Asn Thr Lys Ser Leu Ser Phe Thr Val Asn 
1505 1510 1515 1520 
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Thr'Ser Asp lie Val Glu Asp Glu Phe Asp Val Thr Phe Thr Phe Thr 

1525 1530 1535 

Ala Val Asp Gin Asn Asn Val Val Leu Ala Ala Arg Thr Ala lie Leu 

1540 1545 1550 

Thr Val lie Arg Asn lie Asn Asn Asp Thr Ser Val lie Ala Leu Arg 

1555 1560 1565 

Lys Asn Thr Arg Gly Ala Gin Tyr lie Arg Phe Thr Ala Gly Asn Asp 

1570 1575 1580 

Val Ala Leu lie Arg Leu Asn Thr Leu Phe Ala Arg Gin Leu Val Asp 
1585 1590 1595 1600 

Arg' Ala Asn Thr Gly lie Asp Thr lie Leu Ser Met Glu Thr Gin Arg 

1605 1610 1615 

Leu Thr Glu Pro Ala Leu Glu Glu Gly Ser Asp Val Phe Met Asp Phe 

1620 1625 1630 

Ser Gly Ala Asn Ala Leu Tyr Phe Trp Glu Leu Phe Tyr Tyr Thr Pro 

1635 1640 1645 

Met Met Val Phe Gin Arg Leu Leu Gin Glu Gin His Phe Pro Glu Ala 

1650 ..1655 1660 

Thr Arg Trp Leu Gin Tyr Val Trp Asn Pro Ala Gly His Val Val Asn 
1665 "* " 1670 " 1675 1680 

Gly Val Leu Gin Asn Tyr Thr Trp Asn Val Arg Pro Leu Glu Glu Asp 

1685 1690 1695 

Thr Gly Trp Asn Asp Ser Pro Leu Asp Ser lie Asp Pro Asp Ala lie 

1700 1705 1710 

Ala Gin Tyr Asp Pro "Met His Tyr Lys Val Ala Thr Phe Met Ser Tyr 

1715 1720 * 1725 

Leu Asp Leu Leu lie Ala Arg Gly Asp Ala Ala Tyr Arg Leu Leu Glu . 

1730 1735 ~ ' 1740 

Arg Asp Thr Leu Asn Glu Ala Arg Met Trp Tyr Val Gin Ala Leu Asn 
1745 1750 1755 1760 

Leu Leu Gly Asp Glu Pro Tyr lie Ser Phe Asp Ala Asp Trp Ser Ala 

1765 1770 1775 

Leu Thr Leu Gly Asp Ala Ala Ser Glu Val Thr Arg Arg Asp Tyr Gin 

1780 1785 1790 

Glu Ala Leu Leu Ala Val Arg Arg Leu Val Pro Ala Pro Glu Thr Arg 

1795 " 1800 1805 

Thr Ala Asn Ser Leu Thr Ala Leu Phe Leu Pro Gin Gin Asn Glu Val 

1810 1815 1820 

Leu Lys Gly Tyr Trp Gin Thr Leu Ala Gin Arg Leu His Asn Leu Arg 
1825 * " 1830 1835 1840 

His Asn Leu Ser lie Asp Gly Gin Pro Leu Ser Leu Ser Val Tyr Ala 

1845 1850 1855 

Thr Pro Ser Glu Pro Ser Ala Leu Gin Ser Ala Val Val Asn Ser Ala 

1860 1865 1870 

Gin Gly Ala Ala Ala Leu Pro Ala Ala Val Met Pro Leu Tyr- Ser Phe 

1875 1880 1885 

Pro Val Met Leu Glu Asn Ala Arg Gly Met Val Ser Leu Leu Thr Gly 

1890 1895 1900 

Phe Gly Asn Thr Leu Leu Gly lie Thr Glu Arg Gin Asp Ala Glu Ala 
1905 1910 . 1915 * 1920 

Leu Ala Lys Leu Leu Gin Thr Gin Gly Ser Glu Leu lie Arg Gin Gly 

1925 1930 * 1935 

Leu Arg Gin Gin Asp Asn Val Leu Glu Glu lie Asp Ala Asp lie Ala 

1940 1945 " 1950 

Ala Leu Glu Glu Ser Arg Arg Gly Ala Gin Met Arg Phe Glu Arg Tyr 

1955 1960 1965 

Lys Val Leu Tyr Glu Ala Asp Val Asn Thr Gly Glu Lys Gin Ala Met 

1970 - 1975 1980 

Asp Leu Tyr Leu Ser Ser Ser Val Leu Ser Ala Ser Thr Ala Ala Leu 
1985 ~ 1990 1995 2000 

Phe Leu Ala Glu Ala Ala Ala Asp Met Leu Pro Asn lie Tyr Gly Leu 

2005 2010 " 2015 

Ala Val Gly Gly Ser Arg Tyr Gly Ala Leu Phe Lys Ala Thr Ala lie 

2020 2025 2030 

Gly lie Gin Val Ser Ser Asp Ala Thr Arg lie Ser Ala Asp Lys lie 

2035 " 2040 ~ 2045 

Ser Gin Ser Glu Val Tyr Arg Arg Arg Arg Glu Glu Trp Glu lie Gin 
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2050 2055 2060 

Arg Asp Ser Ala Gin Ser Asp Val Ala Gin lie Asp Ala Gin Leu Ala 
2065 * 2070 2075 2080 

Ala Met Ala Val Arg Arg Glu Gly Ala Glu Leu Gin Lys Thr Tyr Leu 

2085 2090 2095 

Glu Thr Gin Gin Thr Gin Ala Gin Ala Gin Leu Ala Phe Leu Gin Ser 

2100 2105 2110 

Lys Phe Asn Asn Thr Ala Leu Tyr Ser Trp Leu Arg Gly Arg Leu Ser 

2115 2120 2125 

Ala lie Tyr Tyr Gin Phe Tyr Asp Leu Ala Val Ser Arg Cys Leu Met 

2130 ~ 2135 ~ 2140 

Ala Gin Gin Ala Trp Gin Trp Asp Lys Phe Glu Thr Arg Ser Phe lie 
2145 2150 " * 2155 ~ 2160 

Gin Pro Gly Ala Trp Met Gly Ala Asn Ala Gly Leu Leu Ala Gly Glu 

2165 2170 2175 

Thr Leu Met Leu Asn Leu Ala Gin Met Glu Gin Ala Trp Leu Thr Gly 

2180 2185 2190 

Asp Glu Arg Ala lie Glu,, Val Thr Arg Thr Val Cys Leu Ser Glu Val 

2195 2200 ~ 2205 

Tyr Thr Ser Leu Ala Glu Asp Ala Ala Phe Ser Leu Ala Asp Lys Val 

2210 2215 2220 

Val Glu Leu Val Ser Asn Gly Ser Gly Ser Ala Gly Thr Lys Ser Asn 
2225 2230 ^ 2235 2240 

Gly Leu Gin Met Asp Gin Gin Gin Leu Glu Ala Thr Leu Lys Leu Ala 

2245~ 2250 2255 

Asp Leu Gly lie Gly Asn Asp Tyr Pro Val Ser Leu Gly Thr Met Arg 

2260 2265 2270 

Arg lie Lys Gin lie Ser Val Thr Leu Pro Ala Leu Val Gly Pro Tyr 

2275 2280 2285 

Gin Asp Val Arg Ala Val Leu Ser Tyr Gly Gly Ser Met Val Met Pro 

2290 2295 2300 

Arg Gly Cys Ser Ala Leu Ala Val Ser His Gly 'Met Asn Asp Ser Gly 
2305 2310 2315 2320 . 

Gin Phe Gin Leu Asp Phe Asn Asp Pro Arg Tyr Leu Pro Phe Glu Gly 

2325 2330 . 2335 

Leu Pro Val Asp Asp Thr Gly Thr Leu Thr Leu Ser Phe Pro Asp Ala 

2340 2345 2350 

Asp Gly Lys Gin Gin Ala Met Leu Leu Ser Leu Ser Asp lie lie Leu 

2355 2360 2365 

His lie Arg Tyr Thr lie lie Ser 
2370 ~ * 2375 

<210> 5 ; 

<211> 1428 ... - 

<212> PRT 

<213> Serratia entomophila 
<220> 

<223>.SepB amino acid sequence encoding an insecticidal protein when 
linked with at least SEQ ID NO: 1 " .. 
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Met Gin 


Asn 


His 


Gin 


Asp 


Met 


Ala 


He 


Thr 


Ala 


Pro 


Thr 


Leu 


Pro 


Ser 


1 






5 










10 










15 




Gly Gly 


Gly 


Ala 
20 


Val 


Thr 


Gly 


Leu 


Lys 
25 


Gly 


Asp' 


He 


Ala 


Ala 
30 


Ala 


Gly 


Pro Asp 


Gly 


Ala 


Ala 


Thr 


Leu 


Ser 


He 


Pro 


Leu 


Pro 


Val 


Ser 


Pro 


Gly 




35 










40 










45 






Arg Gly 


Tyr 


Ala 


Pro 


Thr 


Gly 


Ala 


Leu 


Asn 


Tyr 


His 


Ser 


Arg 


Ser 


Gly 


50 










55 










60 










Asn Gly 


Pro 


Phe 


Gly 


He 


Gly 


Trp 


Gly 


He 


Gly 


Gly 


Ala 


Ala 


Val 


Gin 


65 








70 










75 










80 


Arg Arg 


Thr 


Arg 


Asn 
85 


Gly 


Ala 


Pro 


Thr 


Tyr 
90 


Asp 


Asp 


Thr 


Asp 


Glu 
95 


Phe 


Thr Gly 


Pro 


Asp 
100 


Gly 


Glu 


Val 


Leu 


Val 
105 


Pro 


Ala 


Leu 


Thr 


Ala 
110 


Ala 


Gly 
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Thr Gin Glu Ala Arg Gin Ala Thr Ser Leu Leu Gly lie Asn Pro Gly 

115 120 125 

Gly Ser Phe Asn Val Gin Val Tyr Arg Ser Arg Thr Glu Gly Ser Leu 

130 "135 140 

Ser Arg Leu Glu Arg Trp Leu Pro Ala Asp Glu Thr Glu Thr Glu Phe 
145 150 155 160 

Trp Val Leu Tyr Thr Pro Asp Gly Gin Val Ala Leu Leu Gly Arg Asn 

. 165 . 170 175 

Ala Gin Ala Arg lie Ser Asn Pro Thr Ala Pro Thr Gin Thr Ala Val 
180 185 190 

. Trp Leu Met Glu Ser Ser Val Ser Leu. Thr Gly Glu Gin Met Tyr Tyr 
195 200 ' 205 

Gin Tyr Arg Ala Glu Asp Asp Asp Gly Cys Asp Glu Ala Glu Arq Asp 

210 215 220 

Ala His Pro Gin Ala Gly Ala Gin Arg Tyr Pro Val Ala Val Trp Tyr 
225 2 30 235 240 

Gly Asn Arg Gin Ala Ala Arg Thr Leu Pro Ala Leu Val Ser Thr Pro 

245 250 255 

Ser Met Asp Ser Trp Leu Phe He Leu Val Phe Asp Tyr Gly Glu Arg 

260 265 270 

Ser Ser Val Leu Ser Glu Ala Pro Ala Trp. Gin Thr Pro Gly Ser Gly 

2 ?5 280 285 

Glu Trp Leu Cys Arg Gin Asp Cys Phe Ser Gly Tyr Glu Phe Gly Phe 

2 90 295 300 

Asn Leu Arg Thr Arg ^Arg Leu Cys Arg Gin Val Leu Met Phe His Tyr 
305 310 ~ 315 320 

Leu Gly Val Leu Ala Gly Ser Ser Gly Ala Asn Asp Ala Pro Ala Leu 

325 330 335 

He Ser Arg Leu Leu Leu Asp Tyr Arg Glu Ser Pro Ser Leu Ser Leu 

340 345 350 

Leu Glu Asn Val His Gin Val Ala Tyr Glu Ser Asp Gly Thr Ser Cys 

355 360 365 

Ala Leu Pro Ala Leu Ala Leu Gly Trp Gin Thr Phe Thr Pro Pro Thr 

370 375 380 

Leu Ser Ala Trp Gin Thr Arg Asp Asp Met Gly Lys Leu Ser Leu Leu 
385 390 395 400 

Gin Pro Tyr Gin Leu Val Asp Leu Asn Gly Glu Gly Val Val Gly He 

405 410 "* 415 

Leu Tyr Gin Asp Ser Gly Ala Trp Trp Tyr Arg Glu Pro Val Arg Gin 

420 425 430 

-Ser Gly Asp Asp Pro Asp Ala Val Thr Trp Gly Ala Ala Ala Ala Leu 

435 440 445 

Pro Thr Met Pro Ala Leu His Asn Ser Gly He Leu Ala Asp Leu Asn 

450 455 460 

Gly Asp Gly Arg Leu Glu Trp Val Val Thr Ala Pro Gly Val Ala Gly 
465 470 475 " 480 

Met Tyr Asp Arg Thr Pro Gly Arg Asp Trp Leu His Phe Thr Pro Leu 

485 490 495 

Ser Ala Leu Pro Val Glu Tyr Ala His Pro Lys Ala Val Leu Ala Asp 

500 505 510 

He Leu Gly Ala Gly Leu Thr Asp Met Val Leu He Gly Pro Arg Ser 

515 520 525 

Val Arg Leu Tyr Ser Gly Lys Asn Asp Gly Trp Asn Lys Gly Glu Thr 

530 ^ 535 " 54 0 

Val Gin Gin Thr Glu Arg Leu Thr Leu Pro Val Pro Gly Val Asp Pro 
545 v • 550 555 ' 560 

Arg Thr Leu Val Ala Phe Ser Asp Met Ala Gly Ser Gly Gin Gin His 

565 570 575 

Leu Thr Glu Val Arg Ala Asn Gly Val Arg Tyr Trp Pro Asn Leu Gly 

580 585 ~ * 590 

His Gly Arg Phe Gly Gin Pro Val Asn He Pro Gly Phe Ser Gin Ser 

595 600 605 

Val Thr Thr Phe Asn Pro Asp Gin He Leu Leu Ala Asp Thr Asp Gly 

610 615 620 

Ser Gly Thr Thr Asp Leu He Tyr Ala Met Ser Asp Arg Leu Val He 
625 630 635 640 

Tyr Phe Asn Gin Ser Gly Asn Tyr Phe' Ala Glu Pro His Thr Leu Leu 
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645 650 655 

Leu Pro Lys Gly Val Arg Tyr Asp Arg Thr Cys Ser Leu Gin Val Ala 

Asp He Gin Gly Leu Gly Val Pro Ser Leu Leu Leu Thr Val Pro His 

5 68 0 685 

Val Ala Pro His His Trp Val Cys His Leu Ser Ala Asp Lys Pro Trp 

690 695 700 

Leu Leu Asn Gly Met.Asn Asn Asn Met Gly Ala Arg His Ala Leu His 

Tyr Arg Ser Ser Val Gin Phe Trp Leu Asp Glu Lys Ala Glu Ala Leu 

725 730 735 

Ala Ala Gly Ser Ser Pro Ala Cys Tyr Leu Pro Phe Thr Leu His Thr 

Leu Trp Arg Ser Val Val Gin Asp Glu lie Thr Gly Asn Arg Leu Val 

760 765 

Ser Asp Val Leu Tyr Arg His Gly Val' Trp Asp Gly. Gin Glu Arg Glu 

<_ 775 780 

Phe Arg Gly Phe Gly Phe,. Val Glu He Arg Asp Thr Asp Thr Leu Ala 
/oj 790 795 

Ser Gin Gly Thr Ala Thr Glu Leu Ser Met Pro Ser Val Ser Arg Asn 

Trp Tyr Ala Thr Gly Val Pro Ala Val Asp Glu Arg Leu Pro Glu Thr 

820 825 ' 830 

Tyr Trp Gin Asn Asp Ala Ala Ala Phe Ala Asp Phe Ala Thr Arg Phe 

5 840 845 

Thr Val Gly Ser Gly Glu Asp Glu Gin Thr Tyr Thr Pro Asp Asp Ser 

850 855 860 

Lys Thr Phe Trp Leu Gin Arg Ala Leu Lys Gly He Leu Leu Arg Ser 
ood 870 875 

Glu Leu Tyr Gly Ala Asp Gly Ser Ser Gin Ala Asp He Pro Tyr Ser 

885 890 895 

Val Thr Glu Ser Arg Pro Gin Val Arg Leu Val Glu Ala Asn Gly Asp 

900 905 g 10 

Tyr Pro Val Val Trp Pro Met Gly Ala Glu Ser Arg Thr Ser Val Tyr 

915 920 925 " 

Glu Arg Tyr His Asn Asp Pro Gin Cys Gin Gin Gin Ala Val Leu Leu 

930 93 5 940 

Ser Asp Glu Tyr Gly Phe Pro Leu Arg Gin Val Ser Val Asn Tyr Pro 
» 950 955 1 g , 0 

Arg Arg Pro Pro Ser Ala Asp Asn Pro Tyr Pro Ala Ser Leu Pro Ala 

Thr Leu Phe Ala Asn Ser Tyr Asp Glu Gin Gin Gin He Leu Arg' Leu 

980 985 990 

Gly Leu Gin Gin Ser Ser Ala His His Leu Val Ser Leu Ser Glu Gly 
„. 995 1000 1005 

Tn?n LeU Gly LSU Ala Glu Ala Ser Ar 9 As P As P Val" Phe Thr 

1010 1015 1020 

Tyr Ser Ala Asp Asn Val Pro Glu Gly Gly Leu Thr Leu Glu His Leu 

1030 1035 irmn 

Leu Ala Pro Glu Ser Leu Val Ser Asp Ser Gin Val Gly Thr Leu Ala 

1045 1050 -.Arc 

Gly Gin Gin Gin Val Trp Tyr Leu Asp Ser Gin Asp Val Ala Thr Val 

060 1065 1070 

Ala Ala Pro Pro Leu Pro Pro Lys Val Ala Phe He Glu Thr Ala Val 

.1080 1085 
Leu Asp Glu Gly Met Val Ser Ser Leu Ala Ala Tyr He Val Asp Glu 

1095 1100 
J« s Leu Glu Gin Ala Gl^Tyr Arg Gin Ser Gly Tyr Leu Phe Pro Arg 

Gly Arg Glu Ala GluGln Ala Leu Trp Thr Gl^Cys Gin Gly Tyr Vai° 

Thr Tyr Ala Gly Ala Glu His Phe Trp Leu°Pro Leu Ser Phe Arg^Asp 



Ser Met LeuThr Gly Pro Val Thr Val Thr Arg Asp Ala Tyr Asp Cys 
li?0 Thr ^ ° ln ASP A ^° Ala G1 y He Val Thr 5 Thr Ala Asp 
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Ty^Asp Trp Arg Phe Leu^hr Pro Val Arg Val Thr Asp Pro Asn Asp 
Asn Leu Gin Ser Va^Thr Leu Asp Ala Leu Val Thr Thr Leu° 

Arg Phe Trp OlyThr Glu Asn Gly Ile^laVr Gly Tyr Ser As^Ala 
Thr Leu Serial Pro Asp Gly AlaAl^Ala Ala Leu Ala 2u°Thr Ala 

llBO^ 0 A ^ Sl 5 LeU ^ Val Thr Asp 5 Ser Trp Gly 

Asp^Asp Asp Asn Glu Lys Met Pro Pro His Val Valval Leu Ala Thr 

Asp Arg Tyr Asp Ser Asp Thr Gly Gin Gin Va^Arg Gin Gin Val Thr° 

„ 1285 1290 i?pc: 

Phe Ser Asp Gl^Phe Gly Arg Glu Leu Gin Ser Ala Thr Arg Gin Ala 

Glu Gly Asn Ala Trp Gin Arg Gly Ar^Asp Gly Lys Leu Va^Thr Ala 

• •• 1320 1325 

JS! 0 G;y ^335 Val ^ ASn PhS Ar 9 Tr P Ala V ^ 

Thr_Gly Arg Ala Glu Tyr^Asp Asn Lys Gly Leu Pro°Val Arg Val Tyr 

Gin Pro Tyr Phe JeuAep Ser Trp Gin Tyr Valuer Asp Asp Ser Alf 

Arg Gin Asp Leu Tyr a Asp Thr His Phe°Tyr Asp Pro Thr Al^Arg 
1380 1385 3 

31u Arg Arg 

Thr Pro Trp Phe Val Val Ser SIu^Asp Glu Asn Asp Tn^Val Gly Leu 



Glu Trp Gin Val lie Thr Ala Lys Gly Glu Arg Arg Gin Val Leu Tyr 
xjyb 14 00 



Asn Asp Ala Ser 
1425 



<210> 6 
<211> 973 
<212> PRT 

<213> Serratia entomophila 
<220> 



<223> finJerSh a a^J^ e ^ S^t"! " ^tein when 
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Met Ser Thr Ser Leu Phe Ser Ser Thr Pro Ser Val Ala VaT Leu Asp 
Asn Arg Gly Leu Leu Val Arg Glu Leu Gin Tyr Tyr Arg His Pro Asp 
Thr Pro Glu Glu Thr Asp Glu Arg iL Thr Cys His Gin His Asp Glu 
Arg Gly Ser Leu Ser Gin Ser aL Asp Pro Arg Leu His Ala Ala Gly 
Leu Thr Asn Phe Thr Tyr Leu Asn Ser Leu Thr aly Thr Val Leu Gin 
Ser Val Ser Ala Asp Ala Gly Thr Ser Leu Glu Leu Ser Asp Ala IL 

90 95 



Gly Arg Ala Phe Leu Ala Val Thr Gly Ala Gly Thr Glu Asp IL Val 

Gin Tyr Glu Asp Asp Thr Leu 
120 

Gin Val Thr Gly Glu Ala Ala 
Phe Val Tyr Ala Gly Asn Thr Asp Ala Glu Lys xtl Leu Asn Leu Ala 



Thr Arg Thr Trp Gin Tyr Glu Asp Asp Thr Leu Pro Gly Arg Pro Leu 
Ser lie Thr Glu Gin Val Thr Gly Glu Ala Ala Gin lie Thr Glu Arg 



Gly Gin Cys Val Ser nil Tyr Asp Thr Ala Ity Leu Val Gin Thr Asp 
165 170 175 * 
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Ser lie Ala Leu Ser Gly Val Pro Leu Ala Val Thr Arg Gin Leu Leu 

180 185 190 

Pro Asp Ala Ala Gly Ala Asn Trp Met Gly Glu Asp Ala Ser Ala Trp 

195 200 205 

Asn Asp Leu Leu Asp Gly Glu Thr Phe Phe Thr Gin Thr His Ala Asp 

210 215 220 

Ala Thr Gly Ala Val Leu Ser He Thr Asp Ala Lys Gly Asn Leu Gin 
225 230 235 240 

Arg Val Ala Tyr Asp Val Ala Gly Leu Leu Ser Gly Ser Trp Leu Thr 

245 250 ~ 255 

Leu Lys Asp Gly Thr Glu Gin Val He Val Ala Ser Leu Thr Tyr Ser 

2 60 265 270 

Ala Ala Gly Lys Lys Leu Arg Glu Glu His Gly Asn Gly Val Val Thr 

275 280 " 285 

Ser Tyr. He Tyr Glu Pro Glu Thr Gin Arg Leu Thr Gly He Lys Thr 

290 295 300 

Glu Arg Pro Ser Gly His Val Ala Gly Ala Lys Val Leu Gin Asp Leu 
305 310., 315 320 

Arg Tyr Thr Tyr Asp Pro Val Gly Asn Val Leu Ser Val Asn Asn Asp 

325 330 335 

Ala Glu Glu Thr Arg Phe Trp Arg Asn Gin Lys Val Val Pro Glu Asn 

340 345 " 350 

Thr Tyr He Tyr Asp Ser Leu Tyr Gin Leu Val Ser Ala Thr Gly Arg 

355 360 365 

Glu Met Ala Asn Ala *Gly Gin Gin Gly Asn Asp Leu Pro Ser Ala Thr 

370 375 380 

Ala Pro Leu Pro Thr Asp Ser Ser Ala Tyr Thr Asn Tyr Thr Arg Thr 
385 390 395 400 

Tyr Arg Tyr Asp Arg Gly Gly Asn Leu Thr Gin Met Arg His Ser Ala 

405 410 415 

Pro Ala Thr Asn Asn Asn Tyr Thr Thr Asp He Thr Val Ser Asp Arg 

420 425 430 

Ser Asn Arg Ala Val Leu Ser Thr Leu' Ala Glu Val Pro Ser Asp Val 

435 440 445 

Asp Met Leu Phe Ser Ala Gly Gly His Gin Lys His Leu Gin Pro Gly 

450 455 460 

Gin Ala Leu Val Trp Thr Pro Arg Gly Glu Leu Gin Lys Val Thr Pro 
465 470 475 " 480 

Val Val Arg Asp Gly Gly Ala Asp Asp Ser Glu Ser Tyr Arg Tyr. Asp 

485 490 495 

Ala Gly Ser Gin Arg He He Lys Thr Gly Thr Arg Gin Thr Gly Asn 

500 505 - 510 

Asn Val Gin Thr Gin Arg Val Val Tyr Leu Pro Gly Leu Glu Leu Arg 

515 520 525 

He. Met Ala Asn Gly Val Thr Glu Lys Glu Ser Leu Gin Val He Thr 

530 535 540 

Val Gly Glu Ala Gly Arg Ala Gin Val Arg Val Leu His Trp Glu He 
545 550 555 ~ 560 

Gly Lys Pro Asp Asp Leu Asp Glu Asp Ser Val Arg Tyr Ser Tyr Asp 

565 570 575 

Asn Leu Val Gly Ser Ser Gin Leu Glu Leu Asp Arg Glu Gly Tyr Leu 

580 585 ^ 590 

He Ser Glu Glu Glu Phe Tyr Pro Tyr Gly Gly Thr Ala Val " Leu Thr 

595 600 605 

Ala Arg Ser Glu Val Glu Ala Asp Tyr Lys Thr He Arq Tyr Ser Glv 

610 615 ' 620 

Lys Glu Arg Asp Ala Thr Gly Leu Asp Tyr Tyr Gly' Tyr Arq Tyr Tyr 
625 630 635 640 

Gin Pro Trp Ala Gly Arg Trp Leu Ser Thr Asp Pro Ala Gly Thr Val 

645 650 655 

Asp Gly Leu Asn Leu Phe Arg Met Val Arg- Asn Asn Pro Val Thr Leu 

660 665 670 

Phe Asp Ser Asn Gly Arg He Ser Thr Gly Gin Glu Ala Arg Arg Leu 

675 680 685 

Val Gly Glu Ala Phe Val His Pro 'Leu His Met Pro Val Phe Glu Arq 

690 695 700 

He Ser Val Glu Arg Lys He Ser Met Ser Val Arg Glu Ala Gly He 
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705 

Tyr Thr lie Ser 

lie Leu Glu Lys 
740 

Asp Lys Ala Glu 
755 

Gly Arg Val Gly 

' 770 
His Asn Arg Pro 
785 

Asn 'Thr Ser Ala 

lie Thr Pro Tyr 
820 

Ser Asp Gly Lys 
835 

Gly Val Lys Asp 
850 

Arg Pro Phe Glu 
865 

Val Asn Phe Val 

Asn Asp Asn Gly 
900 

Val Ala Met Val 
915 

Glu Leu Phe Asn 

. 930 
Trp Ser Gin Asp 
945 

Arg His Ala Glu 



710 

Ala Leu Gly Glu 
725 

Thr lie Lys Pro 

Ser lie Leu Gly 
760 

Gin Trp Asp Ala 
775 

Gly Gly Glu Asp 
790 

Asn Glu He Val 
805 

Thr Gly Asp Tyr 

Gly His Val Pro 
840 

Leu He , Asn Lys 
855 

Tyr Thr Ala Met 
870 

Pro Tyr Met Trp 
885 

Tyr Leu Gly Val 

His Gin Gly Glu 
920 

Phe Tyr Lys Ser 
93 5 

Phe Met Asp Arg 
950 

Leu Leu Asp Lys 
965 





715 




Gly Ala 


Ala 


Ala 


730 






Gly Ser 


Leu 


Lys 


745 






Leu Ala 


Lys 


^9 


Ser Gly Val 


Arg 






/ ov 


j_«eu vai 


Tyr 


Pro 




/ y d 




Asn Ala 


Trp 


IXC 


810 








XI 1 S 


Asp 


O ZD 






Thr Ala 


Glu 


o ex 


vjj x y vax 


Ala 


VJX LL 






o O \J 


Asn Val 


He 


Arg 




875 




Glu His 


Glu 


n x o 


890 






Val Ala 


Ser 


Pro 


905 






Trp Thr 


Val 


Phe 


Thr Asn 


Thr 


Pro 






940 


Gly Lys 


Gly 


He 




955 




Arg Arg 


Val 


Met 


970 













720 


Lys 


Gly 


His. 


Asn 






735 




Ala 


He 

X X 




Gly 




7^0 

' -J u 






Ser 


Glv 

vjx_y 


Leu 


Val 


7fi ^ 

/ O O 








Gly 


He 


x y x 


Ala 


v d x 


Cpv- 
OCX 


Leu 


Gin 








O \J \J 


Lys 


Phe 


Lys 


He 






815 




He 


He 


Lys 


Phe 




83 0 






Ser 


Glu 


Glu 


Arcr 










Val 


Asp 


Pro 


Ser 


His 


Gly 


Pro 


Gin 








880 


Asp 


Lys 


Val 


Val 






895 




Gly 


Pro 


Phe 


Pro 




910 






Asp 


Asn 


Ser 


Glu 


925 








Leu 


Pro 


Glu 


His 


Val 


Ala 


Thr 


Pro 








960 


Tyr 
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